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Abstract. The genus group law of the sublribc Trichalinina a:e revised. The concept cl’ Trichalinina is 
restricted here to the genera Truhalus C O Waterhouse, 1877, Enclave* C O. Waterhouse, 1879. 
Murotrichalur Klcwc, 1921. Flabcllotrichalus Pic. 1921 and Schizoinchalus Kleinc. 1926 The genera 
Lep'otrichalus Klemc, 1925 3nd Huiinchatus Klcinc. 1926 arc excluded from Tnchahnme and provi>ionalltf 
placed to the tribe b'ctnorrhynchim as incctlac scdis Several new .synonyms arc recognized Fufsoenylus 
Pic, 1926 (= Microirichalus Pie, 1921), Mimotrichaius Pie, 1930 (= Drainckatus Kloinc, 1926). 
VHIoiotnilialus Pie. 1921 (- FlaMlotnchulus Pie, 1921) The genus Fatsolnchalus Pie, 1921 is transferred 
to the tribe Plaierodim and synonymizcd to Ditoncces Waterhouse. 1879 (Erotir.nc: Plalerodir.i) New 
genera Lobaiang gen n and Kassenua gen. n arc described and classified within Mctriorihynchmt A 
phylogenetic hypothesis for genera of Mctriorrhynchini with shortened first primary clytral costa ts proposed 
The monophyiy of Trrchalmma in former sense based primarily upon the siruccurc of clytral costae is 
discussed The key for genera with shortened first primary costa is included. Several new species arc 
described Lobeuwg pupuensis sp n (New Guinea). Lobaiang ccuticcmis $p. n (New Guinea), Kas&emta 
oculuia sp. n. K rujiihorax sp n , A' wauensis sp. n.. K scdlaccktac sp n (all from New Guinea) 
Following new combinations arc proposed Ix>batang sordescens (Bourgeois. 1900). Lobatung miserandus 
(Klein?, 19391 and Microtruhalus bastpennis ( Pie, 1926) 

Taxonomy, phylogenetic analysis, distribution, Coleoptera, l.ycidae, Metriorrhynchini, 
Trichalinina, new genera, new species, new combinations, new synonymies, Oriental region. 
Australian region 


INTRODUCTION 

lire lycid subtnbe Trichalinina is known from approximately 220 species originally placed in 15 
genera. They had been classified as a separate subfamily of l.ycidae or a separate tmhc by Kleinc 
(1926, 1933), respectively. Recently Bocak & Bocukcva (1990) lowered the status of ibis group to 
the subrribe within the tribe Mctriorrhynchini (subfamily Memorrhynchinae). First representatives 
of this group were described already by Fabrieius (1775, as Pvrochrtw) from Australia and Boisdti- 
val (1 S35). Later several species were described by Erichson (1842), Blanchard (1856), Kitsch (1875), 
Maefeay (1887,1888) and Fairmaire(l877). All these authors described limited number of species 
without any comments to the already known fauna of this group. The authors publishing in the first 
half of 19th century classified new species within various genera withui Lycidae (Lycus Fabrieius, 
1787. Panvstnma Casteinau, 1838, Metriorrhynchus Gemmingcr & I larold, 1869, Xyiohanw; Wa¬ 
terhouse. 1879. Cahplervn Castelnau, 1838). 

First genera now included in the Trichalinina were described by Waterhouse (1877.1879) Wa¬ 
terhouse (! 879) also summarized actual knowledge about tbs Australian fauna. The next attempt to 
give the review of Australian fauna was the work of Lea (1909). Some 200 species were described by 
Klemc and Pic m I920*sand 1930’s of this century (Klcine 1925,1926,1930,1936,1939; Pic, 1921a, 
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1921b. 1923,1926,1930) Unfortunately the generic descriptions were based exclusively typologi- 
ca'ly and the concept of inuny genera need a revision The research in the group had been com¬ 
pletely interrupted after World War JJ The last record of this group m literature was Pic’s descrip 
non of one Vietnamese species in 1949 The next taxonomical paper concerning with the subtnbe 
Trichahnina were papers ofBocAk & Bocakova (1990,1991) containing the supergeneric revision of 
the family and the revision of the genus Encloses Waterhouse, 1879 

MATERIAL AND METHODS 

During llnif »ludy of Trnihnliniiui. approximately 3,000 specimens from the whole range of this sub tribe were 
examined About "’0 per cent of types were studied which represent all types available in lyod collections deposited 
in Brirish Museum in London. National Museum of Natural History in Tans and Museum and Institute ol Zoology 
in Warsaw TaU of types has not been found in Maunfe Pic’s collection in Paris and (huso specimens sccin to ba 
lost 

Belli male and fcnutlc genitalia of all available type specimens were dissected and membranous parts stained 
lightly with chlvrazol blacX Sclcroazcd part were pul into a drop of dimcthylhydatomformaldchyd on the label 
which was pined beneath the specimens, membranous pans were stored in a drop of glyccnn in a micro vial also 
accompanying (lie diy-moiinted spociman Fmportant diagnostic characters were designed using the ocular gud- 
screen um| ;irc always accompacicd with a corresponding scale lire terminology of individual body parts follows 
Brimcuca (198(1) 

The minimum length trees were searched using computer program Hcnmg86 ver I 5 (Farris 1988) using 
Wagner parsimony analysis The procedure of implicit enumeration (a*) was used in all analyses and the results 
obtained by this procadurc arc- certain to be of minimal length All characters were considered unordervd uikI the 
equal weight wa» assigned to diem Subsequently using xsU-p command the weight was given to each character 
according to the fit ol each character with the tree resulted from the preceding run The weights were reassigned 
until the characteristics of the resulted trees did not changed This procedure run during the resting of many 
preliminary versions of the slate matrices Polymorphic characters inside of terminal las a wure coded t)5 " ” in the 
matrix The proginm Treo Gardener ver 2 2 (Ramos 1997) was usod for editing of tnutrix and control of Hcnnig86 
program r Jl)c graphic outputs and mapping of syiiapomorplucs were prepared using the Clados ver I 9 program 

The measures of body pons wcic done by eyes piece scale of the binocular microscope MBS - 10 The following 
measures were made (I) overall body length from head to the tip of abdomen, (2) width at humeri, (3) length ol 
pronotum at midJmc. 14) maximum width of pronoium (usually at base, sometimes in the basal third where lateral 
dents arc situated), (5) maximum frontal distance between eyes and (6) maximum diameter of eye (observed in 
lateral view) 


DEPOSITORIES 

The following acronyms indicate depositories for specimens used in this study 

BPBM - Slate Museum of Natural and Cultural History. Honolulu. Hawaii (Dr G A Samuclson). 

MSNG - Musco civic© di stona n:itura!c, ’ Giacomo Dona" Genova (Dr R i’oggi), 

SMNS - SlaatJichcs Museum fur Naturkundc. Stuttgart (Dr W Schawallcr), 

ZMPA - InstyUit Znologn PAN. Warszawa (Dc S A Sltpinska). 

LMBC author's collection 


PHYI.OGENY 

Characters used in the generic classification ofTrichalinina and other genera of Metriorrhyn- 
chini with the shortened first elytrul costa 

All characters used for the cladsstic analysis and the coding of their states are listed below. The 
character slates and their phylogenetic significance is discussed in detail here. The genus Melrior- 
rhynchus Gemmingere* Harold, 1869 was kept as an outgroup m the processed matrix as a repre¬ 
sentative of the subtnbe Metnorrhynchimna which is supposed 10 be the sister group ofTrichalini¬ 
na Besides, a designation of Ihe genus Enyius Waterhouse, 1879 as an outgroup was tesled when 
a hypothesis for unique evolution of shortened first primary costa was adopted in the beginning of 
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this study The presence of several characters shared by £nylus and Diatrichalus Kleine, 1926 
falsified such hypothesis 

Lhuraticr (3 An angvrnait of pro/iolal t.mnae 

0. complete set ot e«nnac fonmng seven ar-olae on ihc pronolurr. tFig 34), I, cennac partly reduced, less than 
seven *a-c I! limited areolae on the pronotum (Pigs 35 -41) 

TV arrangement of pronotal Cannae forming, seven fields is the menu *> nupomorphy of Mctriorrhynehiai 
(Uccnk A Boculcova 1990) The advanced character slates originate though reduction This fact lowars liic 
explanatory power of this character because multiple origin of tcduccd pattern is possible 
Character / Number of pronotal fields 

0. at .'case five fields (Pigs 34, 36), I. three fields (I igs 35, 17-4 f) 

AH latCTal pronotal tarmac can Ik reduced ami only oik lanceolate areola is then present in the middle of 
pronotum Th ■ various degree ol reduction is present within Mcirionhyiwhim not only m the group of genera with 
shortened cosl.i bet also tn so oral other genera (for example Ikmtcorvfcru, Klcmc. 1926, Bulemdts Waterhouse, 
1879 Xvlobanonsimus Klcmc, 1926, some species ol Caucus Witcrhousc, 1H?9) On the hows of prelum nary 
examination of other characters I suppose, that these animals arc not closely related to the gerem included in Ihc 
proven! analysis With dal a at hand is not possible to decide definitely it ihc reduction of lateral ear mac occurred 
many tunes m the group anoly/ed or the prcscnci of five field on the pronotum in Sthizvirn halus is o reversion 
followed by unique reduction m L'mehnet The character stale for bnu faces has beer coded “0" because the 
arrangement ol cannac is principally dilfcrcn* from those, which h?.s one middle lanceolate areola 

Ounafier 2 Strenptheru d pronotal lom-ii'ulmal carinne 
C absent I, present (1 ig 39) 

The complete longitudinal ca,mac connecting fro*uol and basal imigm a. in pig 39 arc strong and this pattern 
is supposed u> be derived ditccily from ihc pattern i.i Schno'nchalu (Pie 36) 1 his pattern has not been found in 
any other group of MttnoTrhyncliim and is considered to be a unique .'pernor phy ol T iin i<i\r\ 

Character 3 Number of fulh de\e!oped elytra! pnmtuy ru>tu f tn tfa middle of 1 1 1 tron 

0 four primary coster, in Ihc. middle ot each clylron I. three piini?ry cosine m the middle ol each elytron 

The shovelling of first primary clytrjl costa lias been belie'eel to be unique aiM>tnt>rphy of fru.halimna (13ocak 
A Boeakovg 1990) l ire shortening of some cusla occi/r> quite often in unrelated groups of Lvc.dae (the genus 
Be/nbotams Kono, 1932 in 1'rottnic Hemteondens n Mclriorrhyncbim) No correlation wnh any other impor¬ 
tant character has been lound and the zero weight wa.s given to this rluiracter by HcnmgtK during successive 
weighting because of lower fit of thi, character with thv tree caleultiod 

Charm tit 4 Secondary elytraI loMne 
9 secondary costae piescol, I, absent (lig 48) 

TV absence ol secondary costae evolved three times within the set of analyzed guicrj The genus Schaalriciin- 
bo when! I have found besides lypn a J representatives with .sccoj«dwy inwao al loasr oner not yet deaenbed doseJy 
related species wiIIkhii fully developed secondary costae Ims been scored This character was used by Klcmc 
(1926) and Tie (I939| for separating of the genus Dialrit halus or Mivtuneftakts respectively, wilhin Tncha 
lln'iu Only four species have been classified with Dia'inhcltu so far. but tlicy have been found many other species 
clearly congeneric with typical Diainehalus Ihc distinction between 'he presence and absence of secondary 
cosine within this genus is sometime,. very difficult because many intermediate Stages are present when numerous 
specie- arc ovaihblc Uicreforc Dietriclialns tins been coded as polytneiphic 

A bit different pattern is present in Fas term a sen n where secondary coaUc arc completely musing and 
nansverse costae arc very strong and forrr regular transverse or quadrate elytnl areolae rn elytra TTtc state “I" was 
coded for Kaccemm gen U 

Character 5 Shape of iipuo! part of phallus 

0 i? wide as m the middle, only in epical pan open, nlcmal shl .-cuuvOble uMc U>c phallus (bigs 53-55 65-63), 

I apical part ol phallus narrow, only dorsal part developed mtcrral sue freely exposed, not retractable (figs 56^ 

59) 

The stale ‘T' bus been coded lor genera Scluzoirulnd,^, tiuilu vp» Tr chuhu, FIo/h llotru hnluv nud Mu rot- 
rtehiihis fhetr genitalia lire very (iptcsl and different ftom other members ot (he Utbc Mclnorrhynchtru These 
plnlh arc vety umfiWln within the gencrj listed abovi. ind hardly usable tor idvruific-ition 

The genus / idnitai r« gen n lias been scored ’ 0” despite ir tael open J<k! slender ipic.il pan of pliatluv <is in Fig 
61 Nearly pjirnllcl sided plinlhis has Iwcn found m related species ol tins genus <f ig 52) The mole gonitiilm of tbiiv 
gcius arc subslautiafly diUcrcnt ami this fad i, supported also by an diderenl intcrnaC sac and presence ol well 
gc'croti/cd membrane of phallobasc which has not been found m Schrottt<halm and related genera 
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Character 6 Phallus wdcst in apical quarter often with a ventral process cove/mg the apical opening wntruih 
0 no. I. yc* (Fig 53) 

The stttt T' has been coded For genus Dmlnchalus whose members share this unique lype of acdcagus This 
is considered to be an iiulapomorphy of Dmlnchalus 

Character 7 - Independent thorns at the base of internal sue 
ft. absent, l. present (Figs 54. 59) 

A pair or I lie sicklc-likc tboms at the base of internal sac is present constantly in members ot the genera 
Enyim. Tmhalui and Microtnchahis Different types of ihoms occur quite often in various members of Metnor- 
rtynchim and more extensive comparison of different types of thorns within the subfamily will be necessary The 
reduction of numhci of thoms itud a stabilization of ibeir position is one possible process supposed in ihi» group 
Another possibility of their evolution is strengthening of basal part of internal sac Similar structure ai base of 
internal sac has been found tn Kauemia gen n but the degroo of similarity is quite low and therefore internal sac 
ol Kassemta ger p has been coded "0" (Fig 63) Two independent thoms at base can be considered to be advanced 
slate evolved twice in llic studied group (Enylus und Tnchalus * Microtnchahis ) 

Character K — Pigmented sclerotued keel in dor.su! part of phallus 
0. absent. 1 - present (Tigs 56. 57) 

I he Stale T has been scored for genera Schizotnchahu and Emclases, where it is very apparent The genus 
Mu.nnnihui\t> was scored a> polymorphic, because the identical keel was found in the species Mictatiuhafux 
communis Orly the detailed search on the species level in genus Microtnchahis can contribute to the accurate 
understanding of this character 

Character 9 - Sclerousalton of internal sac 

0. nl least partly membranous, I. hilly sdcroliTcd (Figs 52, 61. 62) 

The very characteristic sclcroiizatioo of internal sac was found in the representatives ot the genus Lobaiang 
gen n and charachT state “l" is coded lor this genus 
Chur inter /ft Attachment of bans of lateral glands 
0. laterally (Figs 65 67). I. ttorstilly (Figs 68 70) 

The very ctaaclcnsuc dorsal attachment ot lateral vaginal glands tu» been found m toe genera &Atftirrt<Aufas, 
Lmclaws, Tnchalus, Flabclloirichalut and Microtnchahis and character state *T* has been scored for these 
genera Tins character state is considered to be synapomorphy of all genera listed above and has not been observed 
in any other representative of Lycidac In the genus Emclases the attachment ol vaginal glands is shifted to the 
middle part of, this position has not been found in any other genus of Tnchalmirta, the very dose dhhtzotrtchatus 
docs not share this character slate (this character in not coded in the matrix) The very robust basal part of 
glandular duels and their very close attachment has been observed in the studied species of the genus Tnchalus 

Character // Shape of valvifers 

0. valvilcrs Jong, slender (Figs 64, 67--7I). I. valvifcrs short, divergent, with apparent membrane connecting middle 
nr subapical part of valvifcrs with coxites (Figs 65-66) 

Valvifcrs with separated bases, very short and slightly curved, with lateral connocting membrane were found iti 
genera Leptotnchalus and Lobatang and character state ”1" has been coded for these genera This character state 
is considered to be a synapomorphy shared by these genera Enylus has also short valvifcrs, but their shape is 
diflcrcnt and lateral connecting membrane is missing, thcrclorc character state " 0 " has been scored for this genus 
Other genera of the analyzed set Have slender valvifcrs apparently longer than coxites and they arc usually very 
slender 

Character 12 - Lateral pockeu on vagina 
0. absent, J. present (Fig 69) 

The very characteristic pockets situated more or less closely to the attachment of lateral vaginal glands were 
observed in the genus Micratrichuiwi and were scored "I” for this genus in the character matrix The tunction of 
these pockets is unknown, il can be associated with the lateral vaginal glands Similar structure has not been found 
in other Mctrtorrhynchmi 

Character 13 - Unpaired very slim gland between valvifcrs 
0 absent, I. present (Fig 69) 

Unique slim gland is present in basal pan of vagina in Microtnchalus This state was scored T m the matrix 
Character 14 - Fusion of valvtfers 

0. free or connected basal Iy. i. connected in H-shape (Fig 64) 
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The characteristic shape of valvifcrs was found in studied species of Vtthalus and this slate was coded "I" A 
bit similar Connection of valvifcrs and the shape of the buses o! condos were found also in Sihi’OtnchaluS. but 
vulva tors pro connected in then basal, tlic middle of connecting bridge is souk times panly membranous and valvifcrs 
arc slim, therelorc Schixotruhalus has been scored "O'* 

Character ti Length of spcrmatheca 

0. relatively short. Icnjon-like (Figs 65 66. 68 70). I. very long, rod-like (tig 67) 

The spcrmthccac gradually widened in the apical part arc common in Lycufae The very long spermathecae 
wiiltouT any widened pact were found in genera Kaasemut gen n. Fnylm and DtaVtchalus and character stale ”1” 
has born ended fur these genera 

Character 36 ■ Structure of hosal part of spttrmatbe/ral duct 
0, slim. !. robust (Fig 67) 

Tie very thick basal part of spcrmathecal duel lias been found in Dtatrehafus and n has been scored ”1” for this 
genus Ih.i character state occurs in Piatrtclutlus only and il has been found in species both with present or 
missing secondary costae on elytra This character state is very probably connected with rto very characteristic 
scleratiaatiOn «>l the internal sac of phallus During copulation nearly whole length of phallus is inserted into (lie 
vagina and the intcrnol sac. which is robust and well selcroli/rxl in most vpecics. is at least partly inserted into the 
spermaiheciil duct The degree of scleroti/atton o! internal sue vanes in different species, bul the widening of the 
ha*c of internal sac has been found in all species studied The special structure of male internal sac. was not scored 
in tlic analyzed matrix 

Character 17 - Length of ahem to 

0, a la crista long, slim, apparently longer than scotiMcufellar suture, I, alaerista much .shorter, always much shorter 
than MutOScutcIlat suture (Figs 44 45) 

The very long nlnensta lias been found in Metriorrhynchus All member* of the studied group share the much 
shorter olacnsto than scutoscutellar suture This character has not been connected with ihc ratio between the body 
length ar.d width and tan be uscfbl for classification of the whole subfamily 
Character tS Length oj lateral process of mexoscutum 
0. short. I, long (Fig 46) 

The very snort lateral processes of mesosetmm were found mi Meinorrhynihu* and much longer in other 
genera inchiiled in the matrix The length of these processes ikies not &ccm to he connected with the ability of 
Hying, because all studied species posses well developed wings and exhibit the same ability to fly according lo my 
tield observations 

Charm ter Pi Shape of hint! margin of metascuteUum ami the presence of mc/asculetlar keel 
<>. hind margin ol mctaseuicllum straight, without keel {Fig 4j). I. cmargmate. with keel (Fig 44) 

The shallow cmargtnation of the hind margin of mcUiscjtcUurr. has been found in genera Trithalut , Murot- 
TiJwliu end f)ianichalus The cladogram reflecting the independent evolution of this character jn Dtalnthalux 
and in Tru.huhi\ t Mu ratnchulux is more parsimonious than other available cladogianis 

Character 20 - Strength of hind margin of metascuteUum 

0, hind margin of metascuteUum simple, I, bent, strengthened (Fig 45) 

Tlio her.l bind margin of metascuteUum has been found in Sehiiutnihitlu* and Enclose* and it is scotcd 'T' 
Ul the matrix Such shape of hind margin has not been found in other representatives of group 

Charade’ 21 Keel oj pmtnotum 
0. present (Fig 44). I, absent (Fig 45) 

The missing keel and much simpler hind margin of pojtnotum have been found in Schizoinchatus and 
fjtai’u halu * and this character state is considered to be advanced after comparison with the outgroup 

Character 22 - Width of mesostema! process 
0. wide (Fig 43). I, narrow (Fig 47) 

The extent nt the solute between mesostemum and inctastomum vary m the studied group and has been coded 
in the mutnx t his character has showed the very low eons&lency index und during successive weighting it has gut 
the zero vtifoc 

Character 23 Width of prothoracal hasisternum 
0, wide (Tig 42). ), slender 

The extremely narrow basislcmuin with very high longitudinal keel )ias been observed in Lcplotnchalus This 
character is correlated with the next one 
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Charm trr 24 Shape of pronalum 

0. approximately as long ax Wide. I, very narrow (Tig 38) 

The VCty narrow. Long pionolum has been found in Levlolnchnht* and it has been scored "1“’ 

Character 25 - Pubescent e of pronotum 

D. whole pronotum with pubescence of the same type and density. 1 . apparently denser and longer pubescence at 
lateral and frontal margins 

The pronokim of ihc genus ViUosotnchaius , AS understood by Pic. has long demo pubescence at lateral and 
partly frontal margins Die much shorter pubescence but apparently denser and longer than :n other genera with 
shortened first primary costa has been found also m Flabellotrithalus and therefore bc± genera were scored "I" 
In the subsequent taxonomic revision Ihc genus Viltosvhuhalut was synonynitzcd and excluded from the data 

matrix 

Charouer 26 - Shape of male antennae 

0 mnlu antennae serrate (Figs 25-32), I, flabcllatc, lamellae originate aptcaJly at least in amenne metes following 
arilciuioniorc 4 (Fig 21) 2. flabcllatc, lamellae originate basaily in all amennomcrcs (Figs 23-24) Character 
slates arc considered unordcred 

Three types of male antennae corresponding with the chareclcr states given above were found in the studied 
group l or a long time Ihc shape of the male antennae was used by Pic and Klcinc for erecting new genera, hut this 
approach is questioned by gradual lengthening of apical parts of antcnnomcrcs 3-10 in Dietncholus (some of 
them were classified by Klcinc as Flubelhlnchalus ) and tbo occurrence uf long lamellae in feme species of 
knit loses without any correlation with any other character The long lamellae arc correlated with some other 
character only in I'krbeliotruhalus as understood in taxonomic part of tins study T he IIi.beI laic antennae of 
Kaue.mtu gen n arc very different from those of other here reviewed genera and they remind those of some 
Cladopho/us Guerin Mencvillc, 1830, therefore this type was scored "2” in the niattix and, consequently, with dm 
hypothesis of multiple origin of these character slates they were considered to be unordcred 

Character 2? Shape of the apical maxillary polpomere 

0, securiform (Fig 19) I parallel-sided, more cr less obliquely cut at apex (Fig 2D) 

The shape of pnlpomcres is a character quire stable wirhin Lycirtac, only m the subfamily Calodminunuu it in 
vanabk- within the genus Culothrumus Guerin Mencvillc. 1833 and it is used for identification on the species Icvjl 
Two Types of apical maxillary palpus huve been observed in the here analysed group The widened io triangular 
patpomcrc has been found in (he outgroup and in genera Kassemta, Enylus, Diarrichntus uixl Irichalus. other 
genera Iwvc rhe 'lender, nearly parallel-sided apical palpomcrc The slender palpomcre is supposed to evolve in 
Uptoiruhaliis and in restricted Tnchalmina with one reversion in TndiuUu, consistency index 33 expresses lower 
explanatory power of This ehuracter Weight "I" has been associated with rhis character during successive weight¬ 
ing 

Charm In 2ft - Presence of \enulae at the apex of the terminal paipomere 
0 scuisillne absent, apical margin simple, I. apparent sensillac present (Fig 19) 

The implemented Slid less sclcrotizcd apical part of both apical maxillary and labial paipomere has been 
encountered in Dtatrichalus and the occurrence ol this structure is unique in Metnonhynchmac Very similar 
structure has recently been found in one genus of the subfamily Erotinac and its exact function is unknown 

Character 29 - Shape of the outer margin of the mandible in centra/ view 
0. nearly straight (Figs 4 8), I. concave (Figs 9-10, 12 13) 

The ddlereiil position of ventral condyle of mandible rcsulls in different shape of basal part of miter margin of 
mandible in ventral view When live condyle is moved to the outer part of mandibular base, then iho conenve margin 
if present when mandible observed vcntrally The eonsistCTiey index 50 ts a result ol hypothesized reversion in 
Sihtfvtru hulus or independent evolution in Emclases and the rest of Triehalinina in a restricted scr.sc 

Charm ter 10 Shape of the inner margin of the mandible, and the shape of mandible 
0 , Miner margin twice broken, mandible relatively robust. 1. inner margin continuous, mandible relatively Tohuxt 
(higs 7, 11) 2, inner margin continuous, mandible very’ long end slender (rig 21) Character staref are considered 
unordcred 

The mandibles of genera Diatnehalut and Enyluz have continuously curved inner margin ol the mandible uni 
This shape has not liccn found anywhere The mandibles of Kassemia gen n have also not broken inner line but 
they arc extremely long and they have been coded "2" as an independent character state These states were 
considered to be ur.orderod, because their multiple origin is supposed 

Character 51 - Shape of mandibles 

0. slightiy curved or sickle-shaped (Figs 4-6. |4 . i. apical part curved in right angle (Figs 6 13) 
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Thu 3|<iC3i port nf ihc mandible curved m right angle lias been found in genera Erylux aid Diatnehuh u. unJ in 
1 ridialiniiia as defined here. Tlic outgroup and genera Lobat'ing and Leplolriihalitt have oihet type, cf niandlblCi 
and have been scored "<*" This character supports the ikkIc including Enylus ■» Diairichalus branch together wnh 
raonopbylurr, of TtKh&linina m rcslnctcd sense The consistency index of this character wa$ 10(1 and consequently 
high weight was associated with this character 

Matrix nr character states for Hennig86 analysis 

(1000 0 000001 I 111 I I 1 I I 222222222 22 3 
01234567 89 ft 1234567 890 1234*67 8901 

OOOOOOOOOOOOOOOOOOOOOI1000 00000 
ood I 1 001)0000000 I 0 I 10010000200020 

I 1000001 oooo00010 1 10001000000011 
I t 01-0100000000 I 1 I(too 100000101 I 
1101 00110000 ] 000001 100101 I 00 Ioooo 

I 10 I 00 00010 I 00000 1 1001 I 00000 000 0 
moi iooioiooooooi ioiooooooioooi 
101 1010 0101000000 1 10J I I 0 oo-i0 I 0 3 

I 10103000 010000 001 1001 loot 110101 

I t 01010100 t 000 I 00111011000000101 
MOI010 1 -0 101100011 I 0 100000 I 010 I 

RESULTS AND DISCUSSION 

The analysis using equal weights yielded 3 equal most parsimonious cladograms, each with 48 
steps, a Cl of 0.70, and a RI of 0.65. When successive weighting was applied, also three minimum- 
length cladograms resulted, with length 250, a Cl of 0.92 and a Ri of 0.90. The strict consensus tree 
was counted by the procedure nelsen (Fig. 72) from trees after successive weighting and it has the 
same length and indexes. The strict consensus tree was used in the classification of the group of 
genera with a shortened elytra! primary' costa I. 

Despite the variable taxonomical rank the monophyly of the family group taxon based on the 
shortened first primary' costa has not been doubted yet (Kleine 1933. Bocak & Bocakova 1990, 
! 991). 3ut this hypothesis has been only weakly supported because the shortened costa has been 
the only character used for a classification of Trichalimna. The reduction of pronotal costae was 
another character, but it has been known for long that it occurs akso in other groups and this 
reduction apparently evolved many times in Metriorrhynchinae. During the present analysis I have 
not found any character uniting the remaining Metriorrhynchini as used in classification of Boc ak 
& Bocdkova (1990) and they are apparently paraphyletic taxon, when classifying Trichalimna in 
traditional sense. The genus Kassentia gen. n., another Metriorrhynchinae genus with shortened 
first primary elytrul costa, is not more related to other genera wilh shortened cosla than to Melrior- 
rhy/tcJms. On the other hand, there are other characters uniting the genus Enylus (without short' 
cried costa) with the genus Diatrichalus. This finding supports the view 1 that the shortened costa 
evolved very probably four times (first time in Lobatuny and Leptoirichalus, second time in 
Diatrichalus, third time in restricted Tric-halinina and fourth time in Kasscwla gen. a.}. The compet¬ 
itive hypothesis is that shortened costa has evolved onee in the whole group and consequently the 
reversed character state evolved in Enylus and more primitive arrangement ofpronolal carinae 
evolved again in Schizntnchalus and Eniclascs. 

One important character defining Tricbalinina elade in a restricted sense as a natural group (i. e. 
Tnchalinina s. srr.* / h he Ho rrichalus. Trirhalus, Microtrichalus, Schteotrichalus and Eniclascs) 
has been found during analysis. Thedorsally attached accessory glandsof vagina were found in all 
genera of restricted Trichalimna. Another character uniting this group oi genera is shape of male 
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genitalia, there are always very slender, with exposed internal sac Within this group I have found 
also a gradual reduction ofpronotal carinac from slightly reduced pattern shared with many other 
genera ofMctnonhynchini ( Schizotnchalus , modified as in case of Eniclascs) to only one longi¬ 
tudinal areola This fact would support the opinion that Tnchalinma incorporating the above given 
genera could he one of smaller cladc within Mctrionhynchmi The extensive search of related 
genera of Lcpiolrichalus and Lobaiang gen n and Enylus and Diatrichalus is necessary for ar. 
understanding of the evolution of whole Metriorrhynchmae 

Ifacccpted, this point of view will have some substantial consequences of classification of the 
subtnbes within Metnorrhynchim It will be necessary to define Metnorrhynchim with a number of 
smaller eludes one of which would be the restricted Tnchalinma ( Flabelbtnchalwr - Tnchalus * 
Microfnchalus + Schizotnchalus + Emclases) 

The relationship of genera within restricted Tnchalinma have remained unresolved Apparently 
genera Schizotnchalus and Eme last's are much inure related to each other than to the rest of 
subtribe 'I his view is supported by two synapomorphics (pigmented, sclerotized dorsal keel of 
phallus and strengthened hind margin ofmetasculellum) The mine primitive arrangement of pro- 
rmtal cannae. which seems to be unique reversal of Schizotnchalus and Eniclascs in the analyzed 
set of genera, may change in plesiomorphy if more pnmitive genera of eludes Leptotnchalus + 
Lobaiang gen n and Enylus + Duitrichalus with ancestral arrangement of pronotal cannae are 
found Some characters used in the past by authors for classifying genera within Lycidae (lamellae 
of male antennae and presence/absence of secondary costae) proved to be unuscfull during this 
analysis These advanced character states evolved many tunes tn the studied group and their 
significance is much lower than expected The genera Microtrichalus and Tnchalus also showed 
higher dcgiee of relationships to each other than to any of remaining genera of Tnchalinma Tins 
hypothesis is based on the presence of a pair of thorns at the base of internal sac This character 
evolved only once within Tnchalinma in the restricted sense and scans to be of high importance 
More advanced characters are present in Microtrichalus (pockets of vagina and unpaired gland at 
base vagina) The uniquely fused valvifers were found in Tnchalus 

The eludes Leplotnchulus + Lobaiang and Enylus + Diatrichalus were stable during analysis 
Their branching sequence is supported only by one character (character 31. shape of mandibles) 
This character unites the cladc Diatrichalus » Enylus with restricted Trichalmina 
The elude Leptotnchalus + Lobatang is based on the shape of valvifers The other cpomorplucs 
are not unique for them iabatang has very unique advanced male genitalia, Leptotnchalus is 
defined by Ins very' slender pronotum and basistemum The shape of genitalia is very variable 
within Leptotnchalus ami may be useful for mfrageneric classification of this group 

Tire c lade Enylus ! Diatrichalus is based on shape of spermatheca (shared with Kasscmia bui 
multiple origin supposed inallcladograms)and the shape on mandibles Searching for their close 
relatives will be necessary for building of robust hypothesis about their positron within Metrior- 
rhynchinae 


ZOOGEOGRAPHY 

The tribe Metnorrhynchim occurs in the Onental, Australian, Afrotropical and partly in Palaearctic 
regions The highest diversity has been found in the Oriental and the northern part of the Austral¬ 
ian regions Afrotropical fauna of Metriorrhynchmae is quite poor, especially m genera representa¬ 
tion Similarly, l he very low level of endemism has been found in the Palaearctic representatives of 
this subfamily Most of the Palaearctic representatives occur in southeastern Chirm, the ranges of 
few of them reach Japan and Russian Far Hast The Australian fauna rs very similar tc the Oriental 
one anti simultaneously any important similarities between Australian and Afrotropical fauna have 
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not been found. It can be supposed that whole Lycid fauna of Australian Region, 89.7 per cent of 
which is fonned by representatives of Metriorrbyiichinac, Ls of Oriental origin. The present knowl¬ 
edge about the piate tectonics (Crook 1981. Powell et a! 1981) is in the congruence with the 
phylogenetic hypotheses of relatively recent multiple speciation in Mctrioirhynchini and especial¬ 
ly Trichalinina and their migration from the old Malesiato the south to Australia. 

The Trichalinina s. str. as restricted in the previous phylogenetic analysis (Flabellotrichaius *- 
Trichalus *■ Microtrlchalus ■+ Schiz/itrichalus + F.niclases) are limited to the Eastern pan of Orien¬ 
tal region and to the Australian region only. Northern limit of its range lies in southern Indochina 
(central Vietnam ro southern Thailand). Only several specimens have been collected in this region 
and all belong lo the genus Microtrlchalus. Similarly, tire Philippines accommodate only several 
species of Mrcrorrichalus. Some representatives of Microtrlchalus occur on the Sunda islands, 
but they do not form substantial part ofMetriorrhynchini in these areas both in number of species 
and number of collected individuals. The Lesser Sur.das are generally poor in Lycidac fauna be¬ 
cause of much drier climate. I ; ew species of Microtrlchalus occur is western part of the chain 
according to very incomplete records. The fauna of Moluccas Ls much more similar to the Papuan 
one than to the Oriental. Trichalinina arc much more common there and besides Microtrlchalus 
several Fhihcllo trichalus and one species of Eniduses were collected there. 

A striking feature of the distribution of Trichalinina is the great richness in both genera and 
species in the Papuan subregion. All known genera arc represented there except Trichalus. but its 
occurrence at least in southern part of New Guinea is very probable. All genera reached much 
higher diversity here than in adjacent islands. New Guinea is relatively young and it is supposed 
that first land commenced to appear in New Guinean region at the end of Eocene In the north 
situated arc of islands was accreted to the northern margin of Australian plate 15 million years ago 
and the present size of New Guinea was reached in Pleistocene only (Crook 1981. Powell etal, 1981). 
ft can be supposed that ancestor or ancestors of Trichafini inhabited the easternmost islands of 
westward moving Sunda land and later they underwent multiple speciation in New Guinea. Sinvilar 
situation has been documented in the case of plant distribution (Steenis 1979). The smalt size of 
Solomon islands and Moluccas can be die reason for relatively poorer Trichalinina fauna there 
Australia has in fact impoverished Papuan fauna. Most representatives occur in the northeastern 
part where humid tropical forests occur. It is supposed that New Guinea had been connected with 
Australia since Miocene and the lost of connection is quite recent. This fact can explain the 
distribution of Trichalinina in Australia. The youth of Torres strait decrease its value as a vicariancc 
border when evaluating genera and only specific endemits me encountered on both sides of the 
strait Only one species is recorded from both sides of Torres straight. Trichalus acutangulus 
Waterhouse, 1878 is known from New Guinea and Queensland, all remaining species are endemits of 
either Australia or New Guinea. Indie case of this geologically measured temporary water barrier it 
is necessary to point out that this area can be sui effective vicariancc barrier even if dned and 
forested. Most species of Trichalinina are endemic to mountain forest on isolated mountains but 
south of New Guinea and northernmost Australia do not have higher mountains and are mainly 
covered by eucalyptus forests or mangrove in swamps. Such habitats can serve as barrier for lycids 
occurring in mountains very effectively, because of their low vagility. 

The same very low specific similarity has been found between fauna of individual islands of the 
Great Sundus and such situation is generally very common in Lycidac. 1 explain this fact by very low 
vagility of I .ycidae living in lower strata of humid forests resulting in effective isolation of smaller 
populations and subsequent speciation. This isolation effect of lowland forests is similar to that of 
the Torres strait area. The future study of this group on the species level can bring more accurate 
information for understanding of its biogeography. 
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The described distribution of newly restricted Trichalmina supports the hypothesis (discussed 
in (he chapter about phylogeny) /hat they are very young group which underwent speciafion 
during the formation of island area between Asia ilnd Australia It can be supposed that they 
evolved in Papuan subregion or both Papuan and Moluccas subregions and this .area has been 
increased by migration to the south to Australia and to the north to the Philippines and Indochina 

The elude Leptotnchului - Lobutang has the center of distribution in the archipelago between 
Australia and Asia No species has been found either in Pacific islands north and east of New 
Guinea or in Australia The genus Lobatang includes four species, three of them are known from 
New Guinea, one from southern Sulawesi All known species were collected in elevations around 
1000 m a s 1 Ranges of these genera overlap each other in Sulawesi only Much more specious 
genus Leptotrichalus is distributed on tile Philippines (29 species), Borneo (7), Sumatra, Pcmnsulai 
Malaysia(2), Indochina (I). Java(9)Celebes(4)and Lesser Sundas (I) The origin ofthis group in 
the archipelago not on the mainland is supported by the rarely encountered fact that Java houses 
more species than Sumatra I he comparison of the distribution of mimicry complexes is very inter 
estmg in case ofLapfotrtchalus Lycids are sfightly poisonous and they very often serve as models 
m numerous mimicry complexes Any striking diflerenee has not been found between fauna of the 
island chain of Java and the Lesser Sundas, except relative species poverty of small islands A(( 
species known from islands on both sides of Wallace’s line are completely yellow or yellow with an 
apsca] part of elytra black The species distributed on Sulawesi and rhe Philippines belong to the 
same complex The range of distribution of this complex is in congruence with the zoogcographic 
border as defined by Wallace in ;2s middle purl between Borneo and Sulawesi, to the north it agrees 
with Huxley’s line A more discriminating picture ofthe distribution of mimicry complexes of Uptot- 
nchalus may be gamed when comparing the distribution of this genus to the ratio of dry and wet 
niontlis of year The common characteristic of all islands where yellow l.cptotnchaius occurs is 
regular long dry season The (.eptolnckaius species known from Sumatra, Romeo, Peninsular 
Malaysia and Indochina are often mostly black or brown but never yellow The area where they 
occur is much more humid during whole year 

The representatives of the clade Diatrichaius + Enylus are widespread Diatrschalus is known 
in the north from the Philippines. Malaysia. Sumatra and Borneo, to the south it reaches Australia 
The highest species richness has been found in New Guinea, from where nearly one hundred 
species are deposited in the collections of SMNS and MNHH and will be described in future paper 
Dia/richalus is known also from Solomon island The distribution of this genus agrees nearly 
completely with distribution of Microtnchalus and its origin in eastern Malesia and subsequent 
speciation can be supposed also m this case Enylus is much less specious and it occurs in New 
Guinea and Australia only 

The genus Kassenua gen n is endemic to .New Guinea According to the phylogenetic analysis 
it is much less related to iheTrichalmina than to other Metnorrhynchim genera and its position and 
zoogcographic history can be elucidated only after analysis of the whole subfamily 

TAXONOMY 

Review of Metriorrhynchini with the shortened first elytral primary costa 

Tnchalmae were introduced to the classification of Lycidae as the subfamily and regardless later 
lowering to the tube rank they were whole time considered by Kleme to be coordinate taxon to all 
other subfamilies or tribes in Lycidae This view was not followed by Bocak & Bocakova{1990) and 
Trichalmi were lowered to the subtnbc rank within the tnbe Metnorrhynchim but also in this paper 
they were considered to be a monophylefic group based on one presumably shared advanced 
character-shortened first primary elytral costa and basal position of this clade was supported also 



by the presence of primitive pattern of the pronotal carmae arrangement in gen era Sch izotnchalus 
and Etudasc* which were supposed to be more primitive rhan genera Duitnchalus and Lcptoi- 
richaius The shortened first primary elytral costa was useful for practical identification, hut it was 
not proved in the present analysis, that it is unique apomerphy Only the cisde E'labclloirtchalus 
+ Tnchalus - Mtcrotrichulus + Schizolrichalux + Eruclases (see cladograin) is included to the 
subtribe Trichalmina here, the remaining forme: genera of Tnchalinma ( Dialnchalus and Lcptol- 
nchalus) are classified mcertac sedis within Metnnrrhynchim rhe whole tribe Metriorrhynchim, 
which now includes 46 described genera and some dozens of not yet described in available material, 
needs badly a complete laxononncai revision based on the reliable phylogenetic analysis 

Metriorrhynchini Kleine, 1926 
Trichalinina Kleine, 1928 

TruJialinac Klcinc 1928 222 
Tncbulmi Klcmo 1933 <>9 

Trichalmina Bocak el Bocakovft, 1990 646 (type-genus 7>/itaWC O Woterbtnwc 1S77 82) 

Diagnosis First pnmary elytral costa shortened, pronotum with one areola in most representatives 
(Fig 35), sometimes five areolae (Fig 36) or two divergent ndges (Fig 39) present Male genitalia 
slender, internal sac exposed, membranous (Figs 56-59). Vagina with two dorsally attached glands 
(Figs 68-70) 

RnoFsmi’TiON Body small to medium sized (4-20 mm), dorsovenirally flattened, elytra parallel- 
sided or more or less widened backwards, variable m coloration, olicn with aposematic color pat 
terms 

Head hypognatbous, small, partly hidden by pronotum, rostrum absent Cranium slightly dors- 
ovencrally flattened, without sutures, only gular suture sometimes partly present, with more or less 
prominent antennal tubercles followed by depression on the upper surface of cranium, mouth 
opening approximately as wide as long, in frontolateral part emnrgmate Gula wider than long, with 
more or less wide process, where postmentuin is attached, posterior tentorial pits usually unappar- 
ent externally, tentorium mostly membranous, only posterior tentorial arm partly sclerotized Man¬ 
dibles relatively stout, short, curved in apical part in right angle, inner margin without dents, outer 
margin covered with dense long setae, sometimes only several short pale setae present Labrum 
wider than long, sometimes with shallow emargmaftor, at frontal margin, which bears long dense 
setae Fpipharynx attached to the labrum in basal part through two well sclerotized arms identical 
with the same in Diutnchulus, or sometimes these arms shorter, closely attached to the bottom 
surface of lateral margins of labrum Labium with robust pracmor.tum and much smaller U-sliaped 
postmentuin Labial palpi with three palpomcres, poJpomeie 2 usually the longest one Hypophar 
ynx Hat, with lateral margins more sclerotized and parly bent, firmly connected with bottom part of 
ptaemcnruin through frontal processes Maxillae with apparent Icing galea, lacmia smaller, some¬ 
times reduced to limited field of pale shorter setae Cardo very small, well sclerotized, movable, 
stipes flat, usually with narrow' bent inner margin Maxillary palpi with four palpomcres, palpomcres 
1 and 3 always much smaller than palj.HJineros 2 and 4 Apical palpomeres flattened in distally 
Antennae with 1 i antemioinervs, slightly ro very STrongly flattened, usually scream in both sexes or 
lamellate in male and serrate in female Aiitonnoniere I pear-shaped, robust, antennomere 2 very 
small, short, both proximal antennomcrcs never flattened in contrast with all following distal anten- 
nomeres Antennomeres 3-10 serrate in various degree, antennomere II elliptic Whole surface of 
anfennorncre 3-11 covered with dense, short pubescence In membrane between head and prono- 
tum two cervical sdenles present laterally 
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Prothorax with flai shield-form pronotum bearing ridges In most species (genera Tnehalus 
Micrvtnchuiux and Flabellotnchalus) two longitudinal carinae forming lanceolate central areola 
present only or two divergent longitudinal carinae term V-shape patient (genus Emciascs) Or three 
areniuc are present within the area limited by longitudinal carinae (genus Schizofnchalus) If 
central areola present, then either connected with frontal margin by caruia or adjacent directly to 
the margin, length of connecting canna variable Sometimes strengthened keels present in posterior 
putt of lateral margins, these keels present nt most species of subtnbe irregularly, in this position 
there is also more or less apparent den' At frontal and lateral margins surface of pronotum punc¬ 
tured Pubescence of pronotum usually short, not very dense m most species, much denser at lateral 
margins in most h'fabellotnchnius, sometimes very long and apparent Pleural purr of prothorax 
dish-like, with strongly elevated margins, always with the same structure of surface as pronotum 
Prothoracal coxae open, prcthoracal trochantin with slim process, uniform within Metnorrhynchi- 
ni. mcsosiemum transverse, narrow, bridge-like Masistcmum trapezoid?.], more or less convex, with 
two divergent processes attached to apical purl Mcsothorax relatively small, firmly fused with 
metathorax, mesostemum triangular, much wider than long, moderately emargmate ut frontal mar¬ 
gin, more or less widely connected with mctaslcmum Mcsepistemum with distal process reaching 
to tr.esocoxal cavity Mesonotum small, only distal part of mcsoscutellum visible :n upper view, apex 
of mesoscutellum moderately emargmate Metathorax long, robust, metastemum broad and long, 
with incomplete midline in distal part, slightly emargmate between metacoxae, nietanotum flat, 
alacnstae occupying apparently less than half of mctanotal length, scutoscutellar sutures slightly 
curved, long, reaching distal margin of metanotiim, metascutellum often slightly emargmate, and 
sometimes with apparent longitudinal keel Postnotum transverse, with bent distal margin and often 
with longitudinal keel Elytra flat, parallel-sided or slightly widened backwards, with nine longitudi¬ 
nal costae on each elytron in Trichahmna at base of elytron only Four costae (costa 2,4,6 and 8) 
much stronger than remaining ones are called primary costae Primary costa 1 strong only in First 
quarter of elytron, ihen primary costa 1 much weaker, as strong as secondary costae Secondary 
costae between suture and primary costa 1 and between primary costae 1 and 2 missuig except 
humeral quarter of elytron Wing venation uniform within subfamily Metriorrhynchmae and iden¬ 
tical with most representatives of other subfamilies of Lycidae 

Abdomen with eight visible segments in ma'e and seven in female, flat, all segments freely 
movable, no connotation of segments present, eight functional abdominal spiracles present, first 
much bigger, closely adjacent to hind margin of postnotum, others small but open, situated in 
connecting membrane, their position stable within subfamily 

Shape of two male terminal stemites influenced by the shape of male genitalia, often slender, 
highly convex, enrolling the phallus Snbapical male abdominal stemite always more or less emar- 
ginalc at hind margin Last visible torgite long, spoon-like, often with small sclerotszed segment 
attached to the inner surface, this tergite sometimes membranous, undetectable 

Female last visible stemite with very short, lightly sclcrolized or missing spiculum gas',rale, often 
apparently emargmate atypical margin 

Male genitalia uniform mhigh degree within subtnbe 1’haIIobase amtuhfonn, subtle, with more 
or less extensive rremhrane over opening, but membrane is always soft, not scleron/ed and keeping 
some form (compare with LepUitnchalus with member of Tnchalmma) Parameiae missing, phallus 
always slender, with well sclerotized apical parr, open vcntrallv with exposed internal sae Internal 
sac membranous, often with pair of slender sickle-like thorns utbase, only sometimes with subtle V 
.shaped rod in membrane 

Ovipositor with usually long, slender valvifers, sometimes connected at their base by membrane, 
which can be sclerotized in high degree, than valvifers basally fused Valvifers in Tnehalus robust. 
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connected in basal third. Vagina often slender, longer than valvifers, accessory lateral gland insert¬ 
ed dors ally. Bases of glandular duels sometimes more robust ( Trichuhts ), usually slender but more 
sclerotized ihan proper gland, special lateral pockets of unknown function found in Micrn/rrcha- 
Iff all genera far unpaired gland present in apical pai t of vagina, additional extremely slender 
unpaired basal gland has been found in Microtrichalus. Spermathecu lemon-like, with short to 



Fjps 1-14 I - hof«l venltally D’olncfadui sp., 2 tiypopJ.'nrynx of DiatnckuUrs sp.. 5 - faoum, ftypophfltynx anri 
cpiptuayri> of Diulnchuhrs sp . ventrolateral view. 4 14. Mandible: 4 - Kossemia oculala sp n.. 5 - Me'.norrhyr.- 
ch:it parallels (Guinn Mincvillc). 6 - LobaCiUif! paputi'us sp. n . 7 - Dmlnchaius telohtinoidrs Klcmc, £ 
Sdv.zolnchaius sp . 9 - MlLrotrichalus ba.upennts (Pic), 10 - Enclose* hiteolus Waterhouse, 11 b'nyius sp . 12 
-- Trtcbaius (l<ivopi:tus Waterhouse, II 5 Fiahcllutncbulus Jiabelfaltis (Bumpedis), 14 Leptoinchctius cyan iv- 
aitta (Kinsdi) Scales 0 5 r.im 




moderately long, in most cases curved spermaduet. Spcrmathccai gland attached to apex of spe- 
rn a theca. 

Sexual dimorphism. Females only very slightly bigger, males of mosf species with much larger eyes, 
si/e of female eyes .smaller and uniform within groups of related species. Male antennae often more 
acutely serrate than female ones. Only in three species ofEnklases and in genus Flabeibtrichaius 
males with flabcllate and females with serrate antennae. 

Distribution. The subtribe Tnchaiiuina is a pure Austro-Oriental group with die highest diversity 
born in species and genera in Papuan subregion. Northern limit of range lies in central Vietnam, 
Laos and Thailand and in Burmese Tenasserim, from where only several species are known al 
present. Easternmost records originate from the Philippines which accommodate several species of 
Microtrichalus and from the Solomon Islands. They have not been recorded from French Poly¬ 
nesia or New Zealand. Many species arc known lroin Australia including Tasmania. 

Trie halt/ s C. O. Waterhouse, 1877 

(Figs 12.15,25,44,46-47,49,64,68) 

'tYtdwlus Waterhouse. 1877 82 (type species. T flaw/p/clus Wotcihousc. 1877, Waterhouse 1878 ]03) 
Xattihcroi Faiimaire 1877 167. Fiirmairc 1879 99 (type spceics X ochreatuy FairmBirc,t877. Bourgeois 1891 
347) 

Diagnosis. Antennae serrate in male, pronotum with one longitudinal median areola, first elytral 
primary costa shortened. male genitalia with two thorns at base of internal sac. Lateral glands 
attached dorsally, valvifers connected subbasally, forming H-shaped figure (Fig. 64), apical maxillar 
palpomere much broader than in Microtrichalus . bases of coxae with short process (Fig. 49). 
Rr.DhSCRiFT;o\. Body medium sized, dorso-ventrally flattened, parallel-sided to slightly widened 
backwards. 

Head small, hypognathous, partly concealed by pronotum, antennal tubercles prominent, fol¬ 
lowed by shallow transversal depression behind them, eyes large, gular sutures unapparent, dis¬ 
tance between posterior tentorial pits larger than length of gula, posterior tentorial arms, short, 
moderately sclerotized, clypeus wide, concave, mandibles robust, nearly twice longer than clypeus, 
inner margin twice w eakly broken, in apical half w ith very fine small dents, apical part curved in 
right angle, outer margin with dense pubescence. Labrum wider than long, with lateral ann connect¬ 
ed with epipharynx. Epipharynx membranous, with tiny setae, deeply emarginate at apex, hv- 
popharynx concave in apical part, bent lateral parts only very narrow. Labium with robust praemen- 
tum. postmen turn quite w'ell developed, V-shaped, with long arms, l.abial palpi quite robust, moder¬ 
ately compressed, apical palpomere nearly parallel-sided Maxillae with very tiny eardo, plate-likc, 
large stipes, long well developed galea and much smaller lachiia. Maxillary palpi with palpomere 2 
largest of all, apical palpomere broad, obliquely cut at apex. Pronotum broao. broader than long, 
with one longitudinal quite broad areola tn middle, lateral margins elevated, convex. Basi.slernum 
robust, trapezoidal, strongly convex, with longitudinal keel, apical processes long, slender. Mesos- 
ternum attached to metastern tun through narrow'keel, frontal p a rr o f m e sostemu m nearly straight. 
Mesoscutdlum widely emarginate. Metasiemal midline apparent, occupying nine tenth of mctastemal 
length. Both metascutelluin and posinotum weakly emarginate at hind margin and with longitudi¬ 
nal keel. F.lyrra slightly widened backwards, with first primary costa shortened, secondary costae 
always well developed, regular. Legs strongly compressed, moderately long, quite robust. Hind 
coxa with process near attachment of trochanrer, covered with dense pubescence, hind trochanter 
globuliform, short. 

Male genitalia with slender phallus, internal sac membranous, with pair of dents a: base, internal 
sac exposed, free, phal I obasc annuli form. Ovipositor with extremely robust valvifers, fused inbasal 
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F’8* 15-32 15 - Lab:um of Thckalux flavopicivs Waterhouse, 16 Maxilla of tniclasex luteolus Watcrtiousc, 17 
- labmm of F. luteolta Waterhouse. dorsal view. 18 - illto of Dutrrichalus sp, 19 - maxillary palpus of Dtalnvho- 
!us sp. 20 fltto of Microtruhaius busipen/tu (Pic). 21 male antcnnomcrcs 3 5 of Flubellolnchalus no- 
vwjsbiwwwwv Rocak. 22 female basal antcnnomcrcs of Lohatang muerandus (Klcinc). 23-32: Male Basal 
antoiwimcrcs- 23 Kasjemta oculaict sp n . 24 - K. tedlacchae sp n.. 25 Tnchatus Jlavopictus Waterhouse, 
26 Lvbntang xordeset/ts (Bourgeois), 27 - Sduxo/rivhulus sp., 28 Leptoinchalus cyanivcntns (Kirsch), 29 
bnylus ampius Klcinc, .10 - Diatruihnlus xylobanvtda Klcmc. 31 Microtnchalm sp , 32 - kob/iiang acuti- 
tomts sp n Seales foi 15-18 and 21-32 0 5 mm. scales for 19-20 0 1 mm. 
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third, Hat, attached to coxital processes. Vagina robust, lateral accessory glands attached dors ally, 
their bases widened, unpaired vaginal gland short, present, spemutthecal duct short, only slightly 
curved, spennatheca large, with Y-shaped gland. 

DiSTR'DtTtON llie representatives of the genus Trie ha/us have been found in Australia only. Al¬ 
though most species of Trichalinina were previously described in this genus, the species, whn.se 
holotypes or leccotypes were studied, should be transferred in prepared alpha-laxonoraical revi¬ 
sions to the genera Diairichalus and Micrntrichalus. Many species occurring in other regions 
have not yet been studied and they are classified provisionally with Tichalus (status quo is kept at 
present) 

Remarks It has been believed that the genus Xantheros was described by Kairmaire(1879) but this 
genus is diagnosed and named already by Fairmaire (1877). Exact data of publication are given in 
both publications where Trichalusand Xantheros were described and according to them the genus 
Xantheros is a junior subjective synonym of Trie halos. Fainnuire (1877) classified three Australian 
species within Xantheros and subsequently X. ochreatus was designated as a type species by 
Bourgeois. J 891 The type of Xantheros ochreatus has not been studied. It should be deposited in 
the Hamburg Museum, but substantial pail of collections of this museum was destroyed during 
World War II and the type of this species was not found. Therefore, long time kept synonymical 
status of Xantheros is followed here. 

Microtrichalus Pic, 1921 
(Figs 9,20,31,59,69) 

Mnrtririihalus Ptc. 1921 9. hors toxic (type species M singular/! Pic, 1921, by nvHiotypy) 

Palsoatvhtt Pic. 1926" 29. hors tcxlc syn. n. (type species. F bastpen/us Pic, 1926, by monolypy) 
Microtnchalur basipenms (Pic, 1926) - comb, n. 

Diagnosis. Antennae serrate in male, pronotum with one longitudinal median areola, first eiytral 
primary costa shortened, male genitalia with two thorns at base of internal sac and narrowed apical 
part of phallus Lateral glands attached dorsally, vagina with two lateral pockets (Fig. 69) situated in 
the middle of vaginal length, one very slim and long unpaired gland between valvifers (Fig. 69), 
valvifers slender, sometimes fused basally. 

Rrdescription. Body small to medium sized, dorso*ventrally flattened, parallel-sided to slightly 
widened backwards, generally less sclerotizcd. Very often with dorsal part of body at least partly 
yellow to light brown. 

Head small, concealed by pronotum, hypognathous, gula shorter than distance between tento¬ 
rial pits, gular sutures unapparent, posterior tentorial arms well scleroiized. Eyes liemispheiically 
prominent, large, usually much larger in males. Antennal tubercles present, moderately prominent. 
Mandibles moderately stout, inner margin slightly twice broken in apical part, apex curved tn right 
angle. Labrum wider than long, only very weakly emarginateatapex, with lateral arms well sclero¬ 
tizcd, hypopharynx with wide bent lateral margins. Praementuin stout, posrmcntum wcl! developed, 
V-shaped, with long arms, quite robust. Labial palpi slender, apical palpomere slightly narrowed to 
apex, compressed. Maxillae with very small cardo and relatively large plate-like stipes, galea long, 
densely setose, laeinia much smaller, maxillary palpi slender, apical palpomere nearly parallel-sided, 
slightly narrowed to apex, compressed, palpomere 2 longest. Antennae always strongly compressed 
from antennomore 3 to I I, densely pubescent, antennomeres 3—10 parallel-sided to serrarc, never 
llabeilate. Pronotum always widest at base, usually with apparent dents at basal third of lateral 
margins, narrow to moderately broad longitudinal areola in middle. Frontal margin ofproepisrer- 
nuin nearly straight, basisternum trapezoidal, with slender apical processes. Attachment of mesos- 



temumto metasterjium narrow, frontal margin ofmesostemum slightly concave;. tolesoscutelluin 
cmaiginatc al apex. Hind margin of nietascutcllum deeply emarginatc and with longitudinal keel in 
mullne dividing metascutdluninearly completely, hind margin of postnotum bilobed. with longitu¬ 
dinal keel. Klytra flat, primary costa I shortened, secondary costae always present, only in some 



Figs VI *13 33 male Lni-.aJ onlcimomcrcs of IMwtang papuensu sp n.. Figs 3*1 41 Prpnotum 14 - Mi’lrwr- 
rhvnchui Jlavicasiann Klcine. J5 Enylus ampins Klemc. 36 Schirolnckvlns mgrewns Waicrhnusc. 37 
Oiartichafus aftsonus (KIcutc}, 38 - Leptomckalus accuram Klcinc. 39 Encloses mohtccamtx Klcmc, AO * 
tobalans imuirandus (Klcinc), 41 - L acuttcotms sp n , 42 - prostemum of Lhaincitahis xylobanoules Klcinc. 
43 - mraostcilium of Schizotnckalux up Scales 0.5 mm. 
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species rarely irregularly interrupted Legs always strongly compressed, usually very slender Ab¬ 
domen narrower than elytra, movable, flat 

Male genitalia very uniform within genus Phallohase ring-like, never with sclerotized mem¬ 
brane, phallus slender, only in basal parr sclerotized vent rally and dorsally, in apical pari open 
ventrally, internal sac exposed, with pair of sickle-like thorns at base, sometimes with V-shaped rod 
m membrane Whole male genitalia often very slightly pigmented and sclerotized, then structure of 
internal sac unapparent Ovipositor with slender, sometimes fused valvifers Vagina slender to 
moderately robust, with dorsally attached lateral accessory glands whose bases are more sclero¬ 
tized, proper gland is very fine Two lateral pockets of unknown function are present in lateral part 
of vag-.na Very slender unpaired gland attached to base of vagina Spcrmatheca lemon like, sper 
maduct more or less curved 

Distribution The genus is widely distributed m the Oriental Region Some Australian species until 
now classified with Trichalus are known from northern Queensland The exact extent of the range 
of Micrvtnchalus in Australia is not known at present 

Remark Holotype of type species Mierofrrchahis singulars was studied and it was found to be 
congeneric with Fillsoenylus basipennis and therefore Falsoenylus is here considered to be a 
junior subjective synonym of Mi crotrtchal us 

F/abellotrichalus Pic, 1921 

(Figs 13,21.58) 

Flahvltatrichatus Pic, 1921 9. hois rcctc (type species F mital'lhnrux Pic, 1921, subsequently dcsi^nalcd by 
Kleins |I936 4) 

StereoiricfutJus Klcinc 1926 183 (type species S evident Klcang 1926 Klcinc 1930) 
yiUrnolnilwJui Pic 1921 9. hors texte syn. n. (type species V retfuena Pic 1921 hy monotypy) 

Diagnosis Antennae flabellate in male (Fig 21), pronotum with one longitudinal median areola, 
frontal and lateral margins of pronotum very often with dense short to very long pubescence, first 
elytral primary costa shortened, male genitalia without any thorns at base of internal sac Male 
genitalia very slender, whole internal sac always membranous Lateral glands of vagina attached 
dorsally 

Rcdescription Body medium sized to large, dorsoventra'ly flattened, slightly widened backwards 
Usually dark brown to black with humeral part of elytra lighter 

Head small, hypognathous, partly concealed by pronotum, antennal tubercles moderately prom¬ 
inent. followed by very shallow transversal depression behind them Eyes large Gula wide and 
short, much shorter than distance betw een posterior tentorial pits, hind margin of gula very con¬ 
cave. frontal margin projected in narrowed process Ctypeus slightly emarginate in middle, bilobed. 
labrum wider than long, with lateral arms apparent but closely connected w'lth lateral margins of 
pronotum in their whole length, frontal margin slightly emarginate, epipharynx unpigmented, very 
fine, hypopharynx membranous in distal part, with slender lateral processes, praementum well 
developed, robust, firmly connected with hypopharynx, postmentum very reduced of irregular 
shape Labia! palpi slender, with apical paipomere strongly compressed, slightly narrowed at apex 
Maxillae with very small cardo, plate-like stipes, galea robust, lacima very small Mandibles stout, 
much longer than labrum. inner margin twice broken in apical pan, apex slender, curved in right 
angle Antennae flabellate in male (antennomeres 3-10), strongly compressed, serrate in female, 
length of lamellae different in various species Pronotum flat, with one longitudinal areola in middle, 
often with more or less dense and long pubescence at lateral margins Proepisternum slender, its 
fronta! margin concave, basistcmum trapezoidal, with very- slender apical processes Mesoscutel- 
lum emarginate at apex, with long lateral processes Mesoslemal frontal margin slightly concave, 
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mesoslemum attached to meiastenuim in short line. Meiascutcllum without keel, postnotum bilobed 
at hind margin, with keel. Elytra flat, primary costa I shortened, secondary costae always present. 
1-cys moderately slender, strongly compressed. Abdomen slender, flat. 



Fig, 4* ■52 44 .45 Mctanotum: 44 -Tnchalus JJawpictus Waterhouse. 45 Schlzotrichitlus sp . 46 scutcllum 
of Trukalus ilavtipithis Waterhouse, 47 Mcsoucmum of Tnchalus flavopictus Waterhouse. 43 - Humeral purl 
of elytron *»f Kasiemut st'dlacekme sp n.. 49 - 50: Hmd coxae, trochanters and bases of femora. 49 - Tnchalus 
flavopiClit' Waterhouse. 50 Sthvoinchalm sp. 51 5? Male genitalia: SI - Kassemta sedlacehae sp. n , 52 - 
Lobatang acuucornts sp n. Seales 0 5 mm. 
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Male genitalia very .slender, phalIoba.se ring-like, sometimes covered with extensive membrane. 
Phallus very long, narrow, sclerotized completely only in basal part, in apical portion sclerotized 
only dorsally, internal sac exposed, pigmented at apex, sometimes with strengthened rod in mem¬ 
brane. never with pair of thorns at base. Ovipositor with slender valvifers. Vagina with two dorsally 
attached accessory glands, glands very fine, bases of glandular ducts much stronger, unpaired fiat 
gland quite long, spennaduel long, curved, spemtatheea lemon-like. 

Distribution. The representatives of Flabellotrichalus are known only from New Guinea and its 
adjacent islands anil from the Moluccas. 1 have checked the types of the Flabellotnchalus repre¬ 
sentatives recorded from the Solomon Islands and they belong in fact to the genus Dialrichalus 
Their tnxonomical position will be discussed in another paper. Three species were described from 
Australia by Lea (1909) and Kleinc (1930); the identity of these species has not been checked yet. 

Eniclases C. O. Waterhouse, 1879 

(Figs 10,16-17,39,56,70) 

Enici'u&s Waterhouse. IH79 66. Waterhouse I1K78: 103) (type species: Lycus (genus 35) luieohis Waterhouse. 
I STS (by original designation) 

Truhtiloluf. Pic, 1923' 16. Iiors lexte; Bocak & Boedkova (1991 200) (type species. T. u/ie/fui Pic, 1923, liy 
rr.onulypy). 

Diagnosis. Pronoium with two longitudinal divergent earinac dividing pronotum in three fields 
(Fig. 39), first elytral primary costa shortened, male genitalia without any thoms at base of internal 
sac Male genitalia very slender, whole internal sac always membranous, phallus with darkened 
strengthened keel (Fig. 56). Lateral glands of vagina attached dorsally (Fig. 70). 

RED2SCRIPHON. l3ody medium sized to moderately large (6.8 17.5 mm), slender to moderately ro¬ 
bust, parallel-sided to slightly widened backwards, many species with light yellow dorsal side, but 
some completely dark brown to black or dark brown with lighter pronotum or pronotum and basal 
part of elytra. 

Head smull. partly hidden by jucnuti.ni, male eye diameter usually bigger than distance of eyes 
(1.1 to 1.4 m most species), only rarely smaller [E. flabdlatus Hoc3k et Bocakova, 1991). Gula 
approximately as long as wide, gular sutures unapparent, posterior tentorial arm short, but well 
sclerotized. Lnbrum slightly emarginate in apical part, with long lateral arms, Epipharynx large, 
deeply cmargmatc at apex, fully membranous. I lypopharynx flat, with bent lateral margins. Mandi¬ 
bles quite long, not very' robust, with fiat dent in apical third. Labium with robust praementum and 
U-shaped, moderately robust postmennnn Labial palpi slender, with parallel-sided apical palpnmcrc. 
Maxilla with small cardo (one lenlh of stipes length), galea reduced but picsent, laciniu moderately 
long. Maxillary palpi slender, apical palpomere nearly parallel-sided. Antennae with parallel sided 
ro serrate antcnnomcrcs 3-10, only in several species antennomcres flabellate in male. Pronotum 
small, usually narrower than humeri of elytra, always widest at base, two divergent longitudinal 
enrmae present on the pronotum, more or less strong short carina in frontal part of midline often 
present, lateral margins with obtuse dent in basal third. Elytra with shortened primary costa 1, fiat, 
with complete secondary costae. Both male and female genitalia uniform in high extent within 
whole genus. M.ale genitalia with apparent keel in dorsal side of phallus, with free internal sac, 
usually membranous, without any special structures or thoms, only in Eniclases riedeli Bocak, 
1997 more sclerotized, never with sclerotized membrane of phallobase. Ovipositor with basal proc¬ 
esses of coxae attached to valvifers, lateral glands of vagina attached in middle part of vagina, bases 
of glandular ducts sclerotized, glands very line (Tig. 70). Spiculum gastrale very short. Legs very 
slender to muderately robust, strongly compressed. 



DiSTRim rrtc.v. A r present 25 species are known from New Guinea and one spheres from rhe Moluc¬ 
cas. Despile of ihe very extensive material from the Solomon islands no species has been recorded 
there. 



Figs S3 63. Mule genitalia: S3 piairichalux sp.. 54 t'nylux segregate Waterhouse, 55 ieptolrlchalus 
accural ns Klcinc, 56 -- k’nUlases electus KIcmc, 57 - Schizoirichalus nigrescent (Waterhouse). 53 - FiaMbl- 
nchaha natattlhoWX 59 - Microlrichalus baxipennis (Pie). 60 - Kassemia nMenrs *p n., 61 Lobatdn g 
papue/tsis sp. n., 62 - /,. xordescenx (Bourgeois), 63 - Kassemia oculala sp. n Scales 0.5 mm 
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Schizotricha/us Kleine, 1926 
(Figs 8,27,36,43,45,50,57) 

i ChGotrichaltu Kleins, 1926: 167 (type specie* T nigrescent Waterhouse, 1879, by original designation) 

Diagnosis Pro no him with five areolae (Fig. 36), firs* clytral primary costa shortened, male genitalia 
without any thorns at base of internal sac, phallus with darkened strengthened keel (Fig. 57). Latent! 
glands of vagina attached dorsally. 

Redkscxifi ion. Body small to medium sized, flattened dorsoventrally, elytra slightly widened back¬ 
wards. dark brown to black, one species with humeri and lateral parts of each elytron light brown. 

Head small, partly concealed by pronotum, hypognathous, eyes large, antennal tubercles less 
prominent. Gula much wider than long, transverse, gular sutures missing. J-abnim wider than long, 
very slightly einargmate at apex, with well developed lateral anus and bent lateral margins, hy- 
popharynx less sclcrotized. mandibles quite robust, inner margin twice broken, apex slender, sharp. 
Labium with robust praementum and well developed approximately asking as wide postmentum, 
labial palpi slender, apical palpomcrc narrowed at apex, flattened. Maxillae with small cctdo, Large 
stipes, long galea and reduced laeinia. Maxillary palpi slender, palpomere 2 longest. Antennae 
strongly compressed, moderately serrate, without apparent sexual dimorphism Pronotum with five 
areolae, slightly broader than wide. Dasistemum trapezoidal, with much less apparent longitudinal 
keel than :n related genera. Mosostemum widely attached to metasJemum, frontal margin strongly 
concave. Mesosciminj slightly emarginateat apex, metascuteJJum without longitudinal keel, distal 
margin bent. Elytra with first costa shortened, mostly all secondary costae developed, in one 
(presently undesenbed) species irregular transverse costae and mostly missing secondary costae 
were found. Abdomen slender, narrower than elytra. I .egs strongly compressed, moderately long. 

Male genitalia with long, slender, only m basal part well sclcrotized phallus, dorsal part with one 
strengthened pigmented keel, bearing reversed cup like apex. Middle part membranous, with inter¬ 
nal sac pigmented in apical part, no basal thoms present. Phallobase ring-like, without extensive 
membrane. Ovipositor with long slender valvifers, sometimes connected at bases. Vagina long, 
slender, lateral accessory glands inserted dorsally, bases of glandular ducts more sclcrotized, un¬ 
paired apical gland short. Spermaduct short, straight, spcrmathcca robust, with Y-shaped gland. 
Distribution. The only known species originates from the Mysool Island. Additional not yet de 
scribed species were found in the collection of New Guinean Lycidae from MNJIII. 

Metriorrhynchini incertae sedis 

Leptolrichatus Kleine, 1925 
(Figs 14,28,38,55,66) 

leptolnrlwiiii Kleine, 1935; 796 (type species: Sleiriorrhynchus cyanivenlriT Kir»eh. 15S75. by original designa¬ 
tion). 

.Diagnosis. Pronotum slender (Fig. 38), apparently longer than wide w ith one longitudinal median 
areola, first elytra l primary costa shortened, internal sac of male genitalia without any thorns. 
Ovipositor with short valvifers, lateral glands of vagina attached laterally (Fig. 66). 

Redescrittson. Body medium sized to large (5 22 mm), slightly dorsoventrally flattened, slender, 
moderately to considerably widened backwards. Dorsal side (pronotum and elytra) often yellow 
(species distributed on the Philippines and Sulawesi) or dark brown to black (species from Borneo, 
Sumatra and continental Malaysia). 

Heed small, partly covered by pronotum, hypognathous, with more or less developed rostrum, 
antennal tubercles moderately prominent, depression behind them shallow, gula longer than wide. 
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posterior tentorial pits apparent, tentorial arms sclerosed, widened to the apex, mouth parts small, 
but all parts well developed, clypeus narrow (as a consequence of presence of rostrum), concave, 
labrum narrowed frontally, without any emargmation in apical pan, lateral arms connecting epipluu- 
ynx with labrum vestigial, much shorter, connected very closely with lahnim. Mandibles shorter 
than labrum, tiny, slender at apex. Labium with robust praementum and tiny, U-shaped poslmen- 
tum; praementum firmly connected with well sclcrotized hypopharynx. Labial palpi slender, apical 
palpouiere nearly parallel-sided, only slightly narrowed to apex, apical palpornere longest of all 
Maxillae with well developed, robust cardo (up to one third ofstipes length); galea very long, much 
longer than combined length of cardo and stipes, with well sclcrotized basal part, lacinia present but 
with much shorted setae, max illary palpi slender, apical palpomere slender, longest, compressed, 
approximately parallel-sided Antennae compressed, aniennomcrcs 3-10 para! lei-sided to slightly 
senate, never flabellate, densely pubescent. Eyes large, hcmispherically prominent. Pronotum slen¬ 
der. always longer than wide at base, narrowed frontally, only very slender longitudinal areola 
developed in middle of pronotum, sometimes less apparent lateral carinae present in middle of 
pionotcl length. Basistemum slender, with strong longitudinal keel, hasistemal processes long. 
Mesoscutellum slightly emarginatc at apex. Mesostemum very wide m distal part, inesepimeion 
robust, strongly convex, projecleil. Metanotum wider than long, without emargination at apical 
margin, postnotum with apparent keel. Elytra slender, flat, with well developed secondary costae in 
all species. Abdomen usually slender, much more narrowed than elytra, not reaching their apex. 
Legs very long, slender, strongly compressed. 

Male genitalia very diverse in shape, often slender, tube-like, internal sac without any basal 
thorns, rarely with strengthened sclcrotized parts. Phallobase often with large well sclcrotized 
membrane. Ovipositor with short valvifers. connected with coxites by membrane, vagina short, 
accessory glands attached laterally, unpaired vaginal gland large, spermaduct slender, spermatheca 
bulb-like. 

Distribution-. Most species of this specious genus occur in t/ie Philippines. Further representatives 
are known from Peninsular Malaysia, Sumatra, Borneo, Java, western part of the Lesser Sundas 
(Bali, Lombok, Sumbawa) and Celebes. They were not reported from the Moluccas or eastern part 
of the Lesser Sundas (from Komodo and Flores to Timor). Leptotrichalus ieveri Kleine is reported 
from Solomon islands but these species is not in fact congeneric with Leptotrichalus (seeMicrot- 
richalus). 


Lohatang gen. n. 

(Figs 6,22,26,32-33,4<M 1,52,61-62,65) 

TvrE s?ec res Lokerang pa/iuevu sp. n. 

DiFFhRhN iiM. diagnosis. Externally very similar to Trichalus (general body form, shortened first 
elytra! primary costa, only one longitudinal areola in middle of pronotum. J igs 40 41). Male geni¬ 
talia arc very different, internal sac is completely sclcrotized (Fig. 52,61 -62). very characteristic for 
whole genus. Lateral glands of vagina are inserted laterally (Fig. 65), valvifers of ovipositor are very 
stout, short. Mandibles slender, sickle-like (Fig. 6). 

Dfscrutkay Body medium-sized to moderately large (7.5-13.0 mm), do rso ventral I y flattened, par¬ 
allel-sided to slightly widened backwards. Most species dark brown, some with light coloured 
elyTra. 

Head small, hypognathous, without rostrum, antennal tubercles moderately prominent, followed 
by shallow transverse depression behind them, gula transverse, guJarsuturex unapparem, distance 
between them longer than length of gula. Eyes large, hemispherioally prominent Posterior tentorial 
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arms well sclerotized. Clypeus concave, labium with bent lateral margins, wider than long, slightly 
emargjnaTeat apex, lateral aims long, similar as in Diatrichalm. Epiplwrynx deeply emargmate at 
apex, hypopharynx short, as long as labmm wide, quite slender, frontal margin concave, lateral 
processes slender. Mandibles slender, sickle-like. Pracinentuin robust, postmentum V-shaped, well 
developed, labial palpomere 2 longest of all, apical palpomere widened. Maxillae with small cardo 
and robust plate-like stipes, galea well developed, as long as palpomere 2 of maxillary palpi, apical 
palpomere slender, only in one species inner margin of apical palpomere slightly convex, a bit 
stronger in basal third, obliquely cut at apex. Antennae long, strongly compressed, reaching two 
thirds to three quarters of elytra] length, antennomcrcs 3-10 nearly parallel-sided to serrate in both 
sexes. Pronotum flat, with one longitudinal areola in middle, sometimes lateral margins nearly paral- 
,el or pronofum much wider at base, basistemum trapezoidal, much narrower at apex, apical process¬ 
es robust, shorl, frontal margin of pioepistemum slightly concave. Mctascutellun slightly emargin- 
ate at apex, lateral processes long, quite slim. Mcsostcmum connected with metastemum through 
narrow keel. I rental margin only slightly concave. Hind margin of metascutellum simple, straight, 
without apparent keel, postnotum bilobed with longitudinal keel. Elytra flat, with shortened prima¬ 
ry costa I, usually with well developed secondary costae, in one species secondary costae appar¬ 
ently weaker than transversal ones, irregular, missing in some places. Legs long, slender, hind 
trochantets nnicli wider in apical patt. 

Male genitalia very specific and uniform within genius. Phallus robust only at base, slender and 
only very gradually narrowed in apical two thirds, internal sac completely sclerotized. tit apical one 
tenth slightly widened, and provided with dense setae. I’hallobasc annuhlorm, robust, membrane 
partly sclerotized. Ovipositor short and wide, valvifcrs robust, laterally connected with coxites by 
membrane, vagina wide, accessory glands inserted laterally, glandular ducts very short, unpaired 
apical gland nearly as long as vagina. 

Name derivation. " I.obaiany is a shortened form derived from the local name Gunung Lompoba- 
tang (Sulawesi) where Dr L. J. Toxopeus collected in 1936 the second recognized species of this 
genus (Truihalus mtserandvs Klcine, 1939). "f.obaiang" is a noun of masculine gender. 
Djstpjpltion The genus Lobaiang gen. n. is known from New Guinea and Sulawesi. 

Remark Two species originally placed to the genus Trichalus should be classified with the genus 
Lobatung gen. n. They are Lubatangsordesccns (Bourgeois, 1900) from New Guinea and Loh ti¬ 
ling mscrandus{ Kleine, 1939) from Celebes. Their redescriptions are given further. 

Lobatangpapuensis sp. n. 

(Figs6,33,61) 

Trr- matts ias. holclypo, male. "Irian Jaya Jayawijaya, Bimc, 1600-1900 m II. 9. 1993, leg A Riedel" {SMNS), 
porn types, Hcmalc, "tnan-Jaya, Prov Jayawijaya, Nalca. 8 9. 1992" (SMNS), I male. Ihu same Kscalily dnl« 01 . 
holotype. 22 9 1993 (LMBC), Imalc. Ihc same JocaPly Uala as boldypc (SMNS) 

DiiTKRwnAL diagnosis, l.oba tang papuensis sp. n. is the only species of the genus with light basal 
part of elylra. Moreover it has the smallest eyes compared with related species. 

Description. Body moderately large, dark brown to black, only basai part of elytra light yellow. 
Head small, antennal tubercles extensive but flat, depression behind them shallow. Eyes henuspher- 
icalJy prominent, their distance 1.11 times bigger than eye diameter. Maxillary palp: slender, apical 
palpomere nearly parallel-sided, antennae serrate, long, strongly compressed, reaching three quar¬ 
tos of clyiral length. Scutellurn only very slightly emarginate at apex. Elylra approximately parallel- 
sided, all primary costae equal in strength, primary costa 3 shortest, transverse costae fine, dense. 
Secondary costae fully developed, at least as strong as transverse ones. Legs long, slender. Male 
genitalia as in Fig. 61. 
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Measures (male, holotype). Body length 11.8 min, width at humeri 2.65 mm, eye diameter 0.66 mm, 
distance of eyes 0.73 mm. 

Name derivation, rhe specific name refers to the distribution of this species. 

Lobatang acuticornis sp. n. 

(Figs 32,41,52) 

Tvrt MAieRiAC. holotype, mule. "Inun Jaya. Prov. Jayawijaya, Wamcmi. Ang^uruk-Tan^i'eam. 1501) US90 m. 28. 9 
1991, ic£. A Riedel" (SMNS). 

Du-mcm i.m diagnosis. Lobatang acuticornis sp. n. is the only New Guinean species from this 
genus with reddish brown pronotum, from completely gray-brown Lobatang sorciescens (Bour¬ 
geois, 1900)it differs also in the size of inale eyes. 

DrscRitTio*. Male, holotype. Body medium sized, flat, prothorax reddish brown, rest of body dark 
brown to black, trochanter light brown. Head small, antennal tubercles conspicuous, eyes moder¬ 
ately large. 1.04 bigger than maximum distance between them. Maxillary palpi slender, antennae 
slender, compressed, only apical part of anlennomeres 3-10 shortly projected. Pronotum with 
sharp, prominen! anterior angles, hind angles very slender, acutely projected, pronotum consider¬ 
ably w'ider at base than long in middle. Elytra flat, primary costa 1 shortened, remaining equally 
strong, secondary' costae developed in whole length, fine, transverse costae dense and regular. 
Male genitalia as sn Fig. 52. 

Measures (male, holotype). Body length 8.95 mm, width at humeri 1.92 mm, eye diameter 0.55 mm, 
distance of eyes 0.53 mm. 

Name derivation. The name "acuticornis" refers to the acutely projected posterior angles of pro- 
notuin. 


Lobatang sordescens (Bourgeois, 1900), comb. n. 

(Figs 26,62) 

Drchalus sordescens Bourgeois, 1900 426. 

M atrial examined Holotype. male. "Nuova Guinea. Fly River, L. M. d'Albertis, 1876-77' (MSNG) 

Differential diagnosis. Lobatang sordescens is the only New Guinean species with completely 
gray-brown body and extraordinary large eyes of male. 

Redescription. Male. Body rather robust, dark brown, elytra gray-brown, legs a bit lighter. Head 
.smaff, w'ith big prominent eyes, 1.26 times bigger than their maximum distance, antennae slender, 
only very slightly serrate, maxillary palpi slender. Pronotum flat, posterior angler strongly pro 
ducal, anterior margin distinctly emarginate in middle, elytra slightly widened backwards, second¬ 
ary costae fully developed. Male genitalia as in Fig. 62. Female unknown. 

Measures (male, holotype). Body length 8.50 mm. width at humeri 2. 15 mm, eye diameter 0.63 ir.m. 
distance of eyes 0.50 mm. 

Lobatang ntiscrandus {Kieinty 1939), comh. n. 

(Figs 22,40,65) 

IVichulus mnerimdux Klcirc. 19)9. 17 

Mattjmi. rxAMwro ITolotypc, female, "Dr. L. J. Toxopcus. Zuid-Cclcbcs. vi. 15)6, G. Lompobatare, Mahno, 1000 
uf‘ (ZMPAJ Only .me specimen designated as holotype has been found in Kleine’s collection in War*aw. Kleinc 
(19)9) cited 'Tronic, female" 
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DiFKtRFNTiAL diagnosis. Lobatang miseramlus is (he only species of the genus known from Su¬ 
lawesi. it differs from all related species in very weak secondary costae on elytra and in coloration. 
Rtni srxinioN. Female. Body slender, medium sized, dark brown, only prothorax including prono- 
tum. mesothorax, antennomere 2 and base of antennomere 3, trochanters and bases of femora 
lighter Basal third of elytral suture with lighter pubescence. Head small, palpi slender, apical pal- 
pomcic parallel-sided, antennae strongly compressed, antennomeres 3-5 parallel-sided, antenno- 
ineres4 1U slightly serrate. Pronotum rlat, anterior angles distinctly rounded, lateral margins paral¬ 
lel in frontal part, widened towards base. Elytra slightly widened, primary costa 1 shortened, costa 
2 much weaker than costae 3 and 4, costa 3 longest reaching apex of elytra. Secondary costae 
developed Hut irregular, sometimes weaker than transversal ones, missing locally. Legs slender, 
strongly compressed. Male unknown. 

Measures (holotype. female). Body length 10 2 ram, width at humeri 2.15 mm, eye diameter 0.42 
mm, distance of eyes 0.59 mm. 


Key to species of rhe genus Lobatang gen. n. 


I r.lyirjl primary costa 2 much weaker Ihan cosize 3 and 4, primary costa 3 longest, reaching apex of elytra, 
^ccuudarv exist an weak, locally miumg Sulawesi... misvrandus (Klcinc, 1919) 

- fclylrnt primary costa 2 os strung as costae 3 and 4, primary costa 3 shortest, weaker in apical pari of elytron 

New Guinea . 

2. Basal part ot' elytra (one half to four firths) light yellow. 

- Whole elytra concolor. .. .. 

3 Whale upper side of body gray-hlack, eyes very targe, 1.26 limes bigger than maximum distance between them, 

base of phallus robust (Fig t\2) . . l svrdeyccnj (Bourgeois. 1900) 

- Pronoun: reddish brown, head and elytra dark brown to black, eyes smaller, 1.04 times bigger than maximum 

distance between them... . /. acuticonux sp n. 


. I. papuensu sp n. 


Diatric/ialus Klcinc, 1926 

(Figs 1-3,7, 18-19,30,37.42,53,67) 

Diainthclm Klcinc, 1926 167 (lype species D xylobanoules Klcinc, 1926, by original designation) 
MiBitifrirhalu* Pie, 1930 92, hor* toxic - syn. n. (type species: M lenimberensu, Pic, 1930, by monolypy). 

Diagnosis. Pronotum widi median lanceolate areola only, lateral carinae missing (Fig. 37), elytra 
with shortened primary costa 1, antennae of both sexes more or less acutely serrate, but never 
flahcllalc, phallus stout, apical part projected, internal sac prolonged, more or less sclerotized (Fig. 
53). vagrna! glands inserted laterally, spermathcca long, slim, rod-like(Fig. 67). 

RZDVSCkipI' ion. Body medium-sized, doreovcntrally flattened, coloration variable but considerable 
part of species black or black with metallic blue shine, part with brightly colored pronotum and 
basal part of elytra. Never light concoior. 

Head small, hypognarhotis, partly concealed by pronotum, cranium compact, without rostrum, 
tuiliir sutures unapparent, distance of posterior tentorial pits bigger than the length of gula, poste¬ 
rior tentorial arms slim, eyes prominent, usually smaller than their frontal distance . Mouth parts well 
developed, mandibles stout, curved in right angle, more than twice longer than labrum, lubrum 
wider than long, emarginate in distal pan, lateral processes long, epipharynx large, with sparse 
setae, hypopharynx flat, lateral processes weak. apical part less sclerotized; labium with robust 
praenientum, postmentum very tiny, labial palpi with apical palpomere robust, widest at apex, with 
irregular unpigmented papillae at apical margin. Maxillae with small eardo (one fifth of stipes 
length), lacima very reduced, only membrane and several setae present, lacinia well developed, 
membranous, with less numerous setae, maxillary palpi with broad apical palpomere bearing papil- 
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lac ai apex Antennae strongly compressed, serrate m both sexes or shortly flabcllate in inale in 
some species Pronotum usually wider than long, with one more or less broad longitudinal areola 
in rhe middle, lateral margins often elevated, basistemum trapezoidal, relatively broad Mesoster- 
muii narrowly connected with metascemum, metascutellum slightly emarginate at apex Postnotutn 
without keel blytra flat, secondary costae irregular to completely absent in some species, costa 2 
and 3 often fused before apex Legs often relatively strong and short, strongly compressed 

Male genitalia always with relatively short and robust phallus, apical part ventrally projected, 
hiding apical opening, internal sac without pair basal thoms, nearly always strongly sclerot)7cd in 
apical part, phallobasal membrane sometimes extensive but never sclerotized Ovipositor with slen¬ 
der, long valvifcrs. sometimes incompletely fused at base, vagina relatively short, basal part of 
glandular duct sometimes robust, accessory glands inserted laterally Spcrmaducl robust at base, 
spennatheca slender, very long 

I)isT«i3Lrno\ Diatnchaius is very widely distributed and its range coincides with the range of 
Tnchalinmu 

Remark Kleme ( 1926) restricted Diatnchaius for species with missing secondary' clytral costae 
only but the secondary costae are very often only partly missing or transversal costae are Y-shaped 
and consequently interrupted secondary costa results from this pattern The only sure distinguish¬ 
ing characters are those in male and female genitalia as given in the differential diagnosis, and 
therefore many species described as Tnchalus because of their fully developed secondary costae 
belong m fact to the genus Diatnchaius l'ic never studied genitalia and his classification is con¬ 
fused All types described by both Pie and Kfeine should be studied for proper generic classifica¬ 
tion in the future The genus Diatnchaius in the sense as presented here includes many species 
occurring mostly in (he Papuan subregion and it is probable that the total number of species in this 
genus will exceed one hundred in very short tune as a result of transfers from Tnchalus and 
descriptions of new species from available collections (Bocak, unpubl) 

Enylus C. Q. Waterhouse, 1879 

(Figs f 1,29,35,54,71) 

WMcffcousc. IK 79 7 (type species L segregauts Waterhouse, 1879. by monotypy) 

Diagnosis Pronotum with median lanceolate areola only (Fig 35), lateral carinae missing, elytra 
with fully developed four primary costae, antennae of both sexes slightly serrate or antennomeres 
nearly parallel-sided, never llabellutc, phallus slender (Fig 54), vaginal glands inserted laterally, 
spernutheca long, slim, tod-bke 

K£»ESCR!J*noN Body small to medium sized, dorsovcntmlly flattened, known species arc concolor 
dark brown 

Head small, hypognathous, partly concealed by pronotum, cranium compact, without rostrum, 
gular sutures apparent, distance of posterior tentorial pits bigger than the length of gula, posterior 
tentorial arms slim, eyes prominent, usually smaller than their frontal distance Mouth parts well 
developed, mandibles stout, curved in light angle, relatively short, slightly longer than labrum, 
labium wider than long, emarginate m distal part, epipharynx membranous, hypopharynx plate-hke, 
labium with robust praementum, post men turn small, with short anterior processes, labial palpi with 
apical palpomcrc robust, widest in apical half Maxillae with small cardo, lacinia reduced, only 
membrane and several setae present, lacinia well developed, membranous, relatively short but wide, 
maxillary palpi robust, apical palpomcrc obliquely cut at apex, broad Antennae strongly coin- 
pressed. serrate in both sexes Pronotum usually wider than long, with longitudinal areola in the 
middle Basistemum trapezoidal, relatively broad Mesostemum narrowly connected with metastcr- 
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mini, inetascutelium straight, without keel Postnotum with keel Elytra flat, secondary costae well 
developed, regular, primary costa I developed in whole length, costae 2 and 4 much stouter than 
costae l and 3, costa 3 much weaker in apical part Legs slender, strongly compressed 

Male genitalia always with slender, long phallus, with pair of basal thorns, partly sderotized in 
apical part, phallobasal membrane inconspicuous Ovipositor with short, rather stout valvifers, 
vagina relatively short, bases of glandular ducts robust, accessory glands inserted laterally Sper- 
maduct slender, simple, spermatheca slender, very long 
DisnuHUTtON The genus F.nylus is known from New Guinea ami Australia 
Rl.vhrs The genus E'/rylus has been classified by Kleirte (1933) within the tribe Tnchaiinrna arid 
irarisferrcd by Uocak & Hocakova (1990) to the suhtribc Metnonhynchinma Enylus was included 
in the performed phylogenetic analysis and it has been proved lliai this genus is not closely related 
to the mnnophylum Flabellorrichalus ■ Mmoinchahis + Trichahts ' Schizotnchalus + Enclos¬ 
es Enylus is connected with Diamchalus by the presence of long spermatheca and the shape of 
mandibles, but only the shape of mandibles is an exclusively shared syitapomorphy In spite of long 
searching no other persuading unique syrapomorphy has been found Actually the genus Enylus 
was kept together with the group of genera with shortened first elytra! primary costa and laterally 
attached glands of vagina and his position within Metnorrhynchini can be elucidated within a 
complex revision of die whole tribe only During this study several not yet described species were 
found in sonic of studied collections (MNHH and SMNS) which exhibit a high degree of diversifi¬ 
cation (Rocak, unpubl) 

Therefore it is supposed that m the future classification of this group several new genera will be 
proposed 


Kassentia gen. n. 

(Figs 4.23-24,48.51,60.63) 

Tvn snc^is A'*JSAoma oculaia sp n 

Diagnosis The combination of sever, areolae of the pionolum, complete absence of elytra! second¬ 
ary costae (Fig 48) and shortened first clytral primary costa enable sure identification of this genus 
The shape of male antennae shows low degree of relafioaship with other genera with shortened 
primary costa 1 (f igs 23 -24) 

Dhscripticw Body small to medium sized, parallel-sided, all representatives dark brown to brown 
with humeral uuaiter to half of elytra light yellow to brown, always apparently much lighter than 
the rest of elytra 

Head small, hypognathous, partly concealed by pninoCum, cranium without rostrum, gular su¬ 
tures unapparent, distance of posterior tentorial pits bigger than the length of gula. posterior 
tentorial arms slim, eyes prominent, their size variable within genus Mouth parts well developed, 
mandibles slender, long, three tunes longer than labrum. labium wide, apparently emargmalc in 
distal part, with long setae at apex, labium with robust praementum, postmentum very well devel¬ 
oped, pfate-like, labia! palpi with apical pafpometc robust, securiform Maxillae with small cardo, 
lacitua very reduced, only membrane and several setae present, lacuna well developed, very wide 
but short, membranous, with dense setae, maxillary palpi with broad apical palpomere Antennae 
strongly compressed, flabellale in mules and senate in females Pro no tern usually wider than long, 
with seven areolae arranged as in Fig 34. basistemum. trapezoidal, much narrower at apex titan ui 
base Mcsosternum widely eoilneeted with mctaslemum, mctasculelluin slightly cinargmale at 
apex Fosmotum without keel Elytra flat, secondary costae completely absent, costa 2 and 3 
sometimes fused before apex Legs often relatively strong and short, strongly compressed 
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Male genitalia with relatively short and robust phallus, apical part widely open, internal sac 
strengthened at base in thorns-like strucUire, internal sac with tiny pigmented papillae at apex, 
phallobasal membrane never sclciolized. Ovipositor with slender, long vulvifors, vagina as long as 
valvifers. widest at apex, accessory glands inserted laterally. 

OisTKiBimoN. The genus Kaxsemiu gen. n. is known from northeastern New Guinea only. 

Name derivation. The name ” Kassemia ” is derived from the local name "Kassem Pass", where one 
specimen was collected. "Kassemui" is considered to be noun of feminine gender. 

Kawenua oculata sp. n. 

(Figs 4,23,63) 

Tm MAridiM. holoiypc. mule. "New Guinea, NE, Wau, 1200-1.100 m, 22 x 1965. J Scdlacck Collector Bishop 
Mm ” (BI’BM) Purutypc. I nmlc, ‘ NE New Guinea, Wau. Big Wau Ck., 1200 m, ix l%5. F. Shanahan. Collector 
Bishop" (LMBC) 

DiFFhRKNriAi. diagnosis. Kussemia oculata sp. n. differs from sympatncally occurring similar K 
waucnsis sp. n. in having the much bigger male eyes. The frontal part of pigmented area of internal 
sac is without deep emargination (Fig. 63). 

Description. Male. Body medium sized, nearly parallel, dark brown, only basal palpalpomeres, 
trochanters and basal half of elytra light yellow, highest extent of dark part of elytra at suture. Head 
small, with extraordinary large hemispherically prominent eyes, maximum distance between eyes 
1.51 limes smaller than eye diameter, antennae flabellatc, slightly reaching over half of elytral 
length, lamellae of middle antennomercs twice longer than antennomeral trunk. Pronotum with 
seven areolae, lateral carinae much weaker, less apparent, frontal margin convex, lateral ones nearly 
straight and parallel. Scutellum slightly emarginate at apex, elytra with four costae at base, costa 1 
shortened, reaching one third of elytral length, costae 2 and 3 connected before apex, traversal 
costae strong, areolae apparently transverse. Phallus stout, with pigmented internal sac (Fig. 63). 
Female unknown. 

Mfasures (male, holotype). Body length 6.75 mm, width at humeri 1.82 mm, width of pronotum 1 .22 
mm, length of pronotum 0.97 mm, eye diameter 0.62 mm. distance of eyes 0.41 rnm. 

Name derivation. The specific name refers to the extraordinary' large eyes of male. 

Kassemia rujilhorax sp. n. 

Tvn materiai holoiypc. female, "New Guinea. NO. Okapa, Putosa, 1700-2000 m. 18 e 1966, J Scdlacck, 
Collector Bishop Mus" (BPBM) ParalypCJ. I female. "New Gumna (NE). Wau. Morobc Dislr 1250 m, 5 n 
1963. J Scdlacck, tolicctor Bishop": I female. "New Guinea. NE. Kassem Pass, 1350 m, 18. vn. 1963, J. Scdlacck. 
Bishop" (BPBM, LMBC). 

Diri-HKF.NTiAi diagnosis. Kussemia rufithorax sp. n. is the only species with light colored metatho¬ 
rax. 

Description. Male unknown. Female. Body medium sized, parallel, mouthparts, trochanters, me¬ 
tathorax and basal half of elytra yellow, shape of border line between light and dark part of elytra 
variable. Head small, eyes hemispherical hut their distance 1.88 times bigger than their diameter, 
antennae serrate, pronotum wider titan long, with seven areolae, mat. densely pubescent, slightly 
narrowed to frontal part. Scutellum widely emarginate at apex. F.iytra with four primary costae at 
huincn, secondary costae completely mussing. Primary costa 1 reaching four fifth of elytral length, 
costa 3 a bit weaker in apical part, sometimes connected with costa 2. 

Measures (female, holoiypc). Body length 8.50 mm, width at humeri 1.92 mm, width of pronotum 
1.61 mm, length of pronotum 1.13 mm, eye diameter 0.34 mm, distance of eyes 0.64 nun. 
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Name derivation. The specific name refers to the color of meluthorax. 


fCussemia wauensis sp. n. 

(Fig. 60) 

Tvpf MArnlAl: holotypfc, male, "New Guinea (NE). WAu, Morobe I)islr 120(1 m. 1 5 u 63. 1. Scdlueck . ColLeclor 
Bishop’' (RPBM). Para types, ? mole*. ’’New Guinea. \b. dumbo valley. I $00 m. \b v. l->63. J. ScJiacck" (UPHM. 
LMBC) 

Differential diagnosis. ITie male of Kassemm wauensis sp. n. has much smaller eyes, Ihe harder 
between light and dark parr of elytra in nor so sharp as in the preceding species find the frontal part 
of pigmented area of internal sac lias deep emargination (Fig. 60). 

Dfsekiptmin. Male. l3ody small, slender, dark brown to black, only humeral quarter of elytra light 
biown 10 yellow, trochanters a bit lighter than rest of legs. Head small, eyes prominent but small, 
distance between them l 95 bigger than their diameter, antennae reaching very’ slightly over half of 
cfytiaC length. (Tabellate, fameifa of antennomere 5 slightly longer than anterjiomeral body, lamellae 
of middle antennomeres 1.5 1.7 times longer than antennomcral trunk. Pronotum with seven areo¬ 
lae, densely pubescent, mar, lateral margins nearly parallel. Apical emargination ofscuiel’um shal- 
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low. Elytra with shortened primary costa 1, reaching one third to two fifth of el viral leagtlt, second' 
ary costae missing, transverse costae regular, strong, areolae slightly transverse to square. Phallus 
stout, gradually narrowed to the apex. Female unknown. 

Measures (male, hololype). Body length 4.32 mm. width at humeri 0.99 mm. width of pronotum 0.83 
men. length of pronotum 0.63 mm, eye diameter 0.20 mm, distance of eyes 0.39 mm. 

Name derivation. The specific name reefers to the type locality of the holotype. 

Kassemia sedlacekiae sp. n. 

(Figs 24,48,51) 

l vre matkuai . holotype. male. "New Guinea, NF, Kanmui, 1080 m. 14. vu 1963. M Scdlacck. Bishop" fRPBVt) 

Differential diaonosis. Kassemia sedlacekiae sp. n. is the only known species with brown humer¬ 
al portion of elytra. Compared with remaining species of the genus it has a bit .shorter first elytral 
primary costa; only seven to eight transversal costae are connected with first elyrral primary costa 
in K sedlacekiae sp. a. compared with 12 to 18 in other species (Fig. 48). Male genitalia os in Fig. 
51. 

Descrip iion. Male. Body slender, small, parallel, thorax and humeral pari of elytra brown, head, 
middle part of pronotum, legs, antennae, scutellum and apical two thirds of elytra much darker 
brown. I lead small, eyes prominent but rather small, their distance 1.29 times bigger than their 
maximum diameter, antennae flabcllate, lamella of anlennomere 3 1.4 times longer than body of 
antennomere, middle antennomere lamellae twice longer than antennomeral trunk. Pronotum with 
seven areolae, all pronolal carinac well developed, pronotum wider than long, posterior angles 
slightly projected. Elytra with four primary costae at humeri, primary costa l very short, only one 
fifth of elyrral length long, secondary costae missing, transversal costae, stout, regular, areolae 
transverse to square. Phallus short, stout, nearly parallel-sided. Female unknown. 

Measures (male, holotype). Body length 6.00 mm, width at humeri 1.49 mm. width of pronotum 1.26 
mm, length of pronotum 0.92 mm, eye diameter 0.38 mm, distance of eyes 0.49 mm. 

Name derivation. The specific name is a rnatronym in honor of Mrs. Mane Sedlafikova (Australia) 
who collected the unique specimen of this new species. 


Key to species of the genus Kassemia gen. n. 

1 Mctathorax yellow . . Kassemia mfithorax sp n 

- Mctathorax dark brown to black. 2 

2 Eye* extra large. I 51 times larger than the maximum distance between them .. Kassemia oculaia sp n 

Eyes much smaller, their distance I 29-1 95 times bigger than their maximum diameter. . i 

i Eyes smaller, (her distance l 95 times bigger than their maximum diameter, humeral quarter of elytra light 
yellow, icsi of elytra dark brown lo black, more than eleven transversal cosiac connected with first elytral 
primary costa . . Kassemia wuuensis sp n 

- Eyes rather larger, (heir distance 1.29 times bigger than their maximum diameter, humeral third of elytra 

brown, slightly lighter than the rest of elytra, only 7-8 transversal costae connected with first elytra primary 
costa .... . Kassemia sedlacekiae sp. n 


Key lo genera of Metriorrhynchini with shortened first elytral primary coxa 

I Pronotum with seven areolae tthc same type of arrangement as in Melnorrhynchus, Fig 34), only three 
longitudinal elytral costae (costa 2, 3 and 4) present in the middle of each elytron; costa 1 shortened (Fig 48) 

antennae flabcllate (Figs 23-24) . . . Kassemia gen n 

Pronotum, with less than seven carinac ... 2 
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2. Pair of vaginal g.l:iiids inserted dorsally (Pigs 68 70), aplcnl part of phallus narrower than middle pari. vcnlraUy 

open. only ilonj.il part scle/otized (Figs 56 59) .....3 

- Pair of vagina) glands inserted laterally, apical pari of phallus as wide as middle part . .. ..... .... 7 

3. Ptonotum with one lanceolate longitudinal areola aliacbed to frontal anil basal margin of pionotum in one 

peml (Pig 35) . ..S 

- PronoUm with five aieohtc or with two anteriorly divergent longitudinal carinac (Fig. 39). 4 

4 Pronotom with five areolae (Fig 36). Sckiz*tr!chaUn Kfcjnc, 1926 

Pronotunt with two amcnotly divergent longitudinal carir.ao (Fig ’9).. . . Eunluse* Waterhouse, 1879 

5 Mule antennae flabcllalc . Flabetlolrh'hntu* Pic, I92| 

- Male antennae serrate or antennomercs parallel-sided. . 6 

6 Vagina with two lateral pocket in middle part and with unpaired very slim and long gland in basal pan (Fig. 69). 

valvifers slender, usually tree, sometimes connected m basal part . Microtriihatus Pie, 19? I 

Vagina without lateral pockets, unpaired gland missing, valvifcrs robust, connected subbosally (Fig 64) ... .. 

... Trick*!"* Waterhouse, 1877 

7 Maxillary and labial palpomcrcs with apparent scnsilac, apical palpomcrcs broad, securiform (Fig. 19), apical 

pun of phallus projected vcntrally, inicrnal sac very complex, sclcroiizcd (Fig 53) . 

.. . fhntrichnlu* KIciOC, I9?6 

- Maxillary and labial palpomcrcs slender, internal sac often without sclcroti/uilicn, bid somclinics completely 

scl:roti7cd ... 8 

8 Prone turn very slender, longitudinal areola very slender (Fig. 38) .... . Lepiotrhhalus Klcme, 1925 

Pronntani .ipjMoxrrnneb as wide as long, intcrMl sac compiercly ce'cmii/ed, very * lender, hasally attached to 
phullus (Figs 52, 61 - 62)..... Labalang gen n. 


Ditoneces Waterhouse, 1879 

(Erohnae: Plateroctim) 

TJaoncas Waterhouse, lft"9 31 (type species- Lyeus punctiventm (Waterhouse, 1878), by subsequent designa¬ 
tion) 

Fuliolnrhuhti Ptc, 1921. *yn. n. 

Falsoinchaliis Pic. 1921 i, Ivors lexto (type species: F gracificarrris Pic, 1921. by myruHypy). syn. n. 

Difonries grauhtorm* (Pie. 1921) comb, n. 

1 have found tha: die genus b'uisotrichalus belongs lo the subfamily Erotinae and it is a junior 
subjective synonym of the genus Ditoneces. 
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Absliacl three new spheres of Hie genus Leistus Frochlig,l799, belonging lo ihc iubgcnu, Kvanoletstvs 
AJbika. 1967. me described ami illuslralcd: Leistus harpagon s>p. n. (India: Himachal Pradesh), L natruc 
sp c (India L'liar Pradesh) and L nyingtn sp n, from China (Tiber). /,. (F.) champion, Ardrewev 192.0 
is recorded from the Meghalaya province (India) for the first lime. 

Taxonomy, new species, Coleoptera, Cnraliitlae, Leistus, North India. Falurarclic region 

INDEXES 

anlennal index length of er.lcrnontcrc 5/ length of antcnnomcrc 3 ■ IA 
oronotal nulex. width/lcngth of pronotum - IPw/l 

pronotal index two* maximum width of pronotum/basal width of pionotum - IPm'b 
clytral-pronotal index combined width of elytra/ width of pronotum - IhYP 
cJytral index- Icngtlv'wHlth of elytra = JKI/w 


SYSTEMATIC^ 

Leistus ( F.vanoleistus ) harpagon sp. n. 

(Figs 1,4,5,10) 

Description (habitus ofholotypc as in Fig. 10). Body length 8.6 mm (holotypc) and 9.0 mm (para- 
lype). Color piceous-black, tarsi, tibiae, antennae and maxillary appendages paler. Mandibles brown¬ 
ish. Eyes small Head coarsely, sparsely and irregularly punctate dorsaly, thins irregularly furrowed. 
Mandibles long, with sharp apex. Gular setae situated on transverse carina. IA = 1.70-1.90 
Pronotum (Fig. J) cordiform (lPm/b l .72 1.73). Marginal bead narrow, lateral margin at anterior 
angles slightly elevated, sinuated in front of posterior angles. Posterior angles elongate-rectangu¬ 
lar. Disc convex, sparsely, irregularly, finely pnetatc. Basal impressions distinct at posterior angles, 
coarsely punctate IPw/l = 1.30-1.35. 

F.lytra Oval, without humeri. Slrial punctation coarse, very distinct, bccomming finer toward 
apex of elytra. Lateral bead narrow, punctate. Elytra highest in posterior half (lateral view). IE/P = 
1.37-1 40. IF.lAv — 1.68-1.70. 

Aedeagus (Figs 4,5). Apex quite rounded, slightly rotated and curved toward leftside. 
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Affinities. Lcistus (Evanoleistus) harpagon sp. n. is in its habitus similar to L. (£.) /ot?6fr‘Permilt, 
1^85. but the latter is smaller and lacks the punctation on the head and the disc of pronotum. 

Type matyjiiau Holotype. Male, labelled: N India. Himachal Pradesh. KohUing Puls: Mrhn. 3300 3600m. 22.vii.l089. 
leg. A Riedel. In the collection of W. Heinz, Schwantcld (Germany). Paratype. Pcr.uk, labelled: tndicn (Himacha; 
Pradesh). Pir Panjal Range: Rolitanfi PaD, 3600-4000m, 25.vii.l980, leg. |W.] Heinz Tn the collection of .1 
Fnrktf, Praha 

bTYNKiLOciv. I he specific epithet is that of I larpagon, the. famous miser of Molifcrc, in apposition; it 
refers to the difficulties connected with collecting the specimens. 

Lcistus {Evanoleistus) untrue sp. n. 

(Figs2,6,7, II) 

Description (habitus of holotype as in Fig. 11). Body length S.8-9.7 mm (holotype 9.2 mm). Color 

piceous-black, tarsi, tibizc. antennae, mandibles and maxillary appendages paler. Ryes norma’. Ver¬ 
tex of head with two impressions situated closer to eyes. Mandibles narrow and long, with sharp 
apex. Gular setae situated on distinctive transverse carina. IA * 1.39 L .62. 

Pronotum (Fig. 2) rounded, very- narrow (lPw/1 = 1.25-1.40, IPm/h - 1.82 -2.02). 

Lateral bead wide, equally wide throughout. Lateral margin evenly arcuate, slightly elevated in 
posterior half, only feebly sinuate in front of posterior angles. Posterior angles obtusely angulate 
Basil} impression punctate, distinct only at posterior angles. 

Elytra. Broadly oval, with evenly rounded humeri. Intervals flat, moderately distinct, liner at 
el viral apex, lateral head narrow, lateral margin elevated in anterior half of elytra, particularly at 

shoulders. IE/P- 1.54-1.70, IEIw = 1.48-1.58. 

AerieagiLs (Figs 6, 7). Asymmetrical in distal part, triangularly dilated toward right side and 
vaguely rotated upward toward right side. 

Am mith-s. The southern pa it of the Palaearctic region, from Kachemire to Yunnan harbers several 
tens of mostly montane species of the genusIe«fttsFrochlig,1799. So me of them arc distinctive by 
the assymetrical, securiform distal portion of the aedeagus. The new species belongs to tiiis group 
Based on the asymmetrical portion of the aedeagus, l-dstus (Evanoleistus) nprrucsp . n belongs :r. 
the relationship of L (E>) Imudinoti Deuve,l985, L. (E.) himakhuliensis Perrault, 1986, L (E.) 
nepalensis Jed.Vka,1967, L. (/f) pereaui Perrault, 1986 (ail from Nepal), L. (£.) chalcites An- 
drewcs.1936 from Sikkim, L. (E.) taiwunensis Perrault, 1986 from Taiwan,/.. (E.) yuanon iryBannin- 
ger.1925 from Yunnan and/,. (£.) brancuccii FarkaC, 1995 from Yunnan and Guizhou. Howewer, it 
differs from ail these species by the markedly different shape of the pronotum {Tig. 2 and Deuvc 
1985. Farkac 1995: fig. 3, Perrault 1985a: fig. 4, Perrault 1985b: fig. 8 and 1986: figs 1-3 and 8). It 
differs from /.eistus champion; Andrewes, 1920, also that-occurs in UHarpradesh, by the different 
shape of pronotum (Fig. 2 and Perrault, 1985b: fig. 3), and by the distinctly shorter, laterally less 
sinuate mandibles. It differs front L. (is.) imlus Tschitscherine,1903 by the slenderer form of the 
prononim and aedeagus (Figs 2,6, 7 and Perrault 1985a: tigs 7, 10-1 f). ft is in its habitus similar to 
!.. (E.) nyingtrt sp. n., but it differs from the latter by the different shape of both the pronotum and 
aedeagus (Mgs 2.3,6 9). 

fm tuiikiAi Holotype Mule, labelled; India. N Uttar Pradesh. Tttpovan (ca 17 km St of Uangotn). 4500 m, 
26.vi.l996, leg. J. Kalab. In the collection of J. FuricaC, Praha. Paratypcs. * males and l {I Females, same data as 
holotype Ir. the collections of J. Paricat, Praha, W. Heinz, Schwannfdd, J. Kjlftb, Jinafiovicc. J Itoliik, Praha. R. 
Sciaky. Milano and A. Smetana. Ottawa. 

Htvmo:.<k;v. I he specific epithet is a Czech colloquial word “nafnic”, meaning “ir, spite of*, in 
apposition. It refers to the reasons why the collector of the specimens went to India. 
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Leislu.s(Evanoleistus) nyinglri sp. n. 

(Figs 3,8,9,12) 

Description (habitus of hololypeas in Fig 12) Body length 9 5-10. \ (holotype 10 I inm) Color 
piceous-black, tarsi, mandibles, maxillary appendages and antennae from fifth segment paler An¬ 
tennal segment 1-4 paler, only at both ends Byes prominent Gular setae situated on irarsverse 
canna Mandibles wide, relatively short, with short, sharp apex 1A- 1 38-1 42 
Pronotum (big 3) narrow, cordiform (lPm/b = 1 90-2 (XI) Lateral bead flat, wide, from about 
middle toward posterior angles dilated and elevated. Lateral marginjust in front ofposlenor angles 
slightly sinuate, posterior angles rectangular Disc with distinctive middle line Basal impression 
irregularly punctate ll’w/1- 1 28 1 36 

Elytra broadly oval, punclation of striae distinct Lateral bead more distinct in anterior half, 
towards humeri elevated, humeri therefore appearing as having elevated seam Elytra highest at 
middle (lateral view) 1F>T= l 47-1 48, IF.I/w- 1 62-1 71 
Aedeagus (Figs 8,9) Apex obtuse, in dorsal view very slightly curved downward to leftside 
AmWTtrs t,eix!us(Ev/woieistus)nymgtri sp n differs from/. (E ) thihetanus ITvofak. 1994 by the 
different shape of the pronotum (Fig 3 and Dvorak, 1994 fig 9) It di ffers from the habitually similar 
L (E 5 natruc sp n by the different shape of both the pronotum and aedeagus (Figs 2, 3,6-9) 

rvpr ma-hom. ItoInlyiK Male, labelled Tibet (Nyingtn), Sarkyim-la (SW Sciic), 4<MMM100m. 27 12 % vi I095. 
I}! 1 ^1 Heinz In the collection of W Heinz. Schwanfeld Paratypcs Two molts, vaine data aj holotype In ihc 
collections of 1 l'-ukjf. PialD and W Heinz, Schwtinfeld 

Etymology The specific epithet is the name of the type locality, in apposition 
Leistus (Eva nolei sins) championi Andrewcs, 1920 

ixutus thivn/nam Andrewcs, 1020 448. 1929 108. 1910 194. Rannmgcr 1915 331. 333 

Letslta (EvMtoiejsius) ckamptom Pcrrauh 1985a 15, Pciiaull 1985b 37.47, 1986 127 1990 J 00-101 

Distribution India (Uttar Pradesh: Kumaon, Garhwal), Nepal (Ode da Kakani, Surkhe, Janakpur. 
Dunda)(Perrault 1985b. 1986,1990) First record to Meghalaya province 

Other material examined One male, labelled NE India, 25 40N 91 04E. W Meghalaya. Garo Hills, Nokrck Nat 
Park 1150m, 13 -22 12 1997. igi s Murzm & V Simacv, one male, labelled C Nepal, env Kathmandu. 
Rhanibarn Ml K . Nagarjun Ml 15 iv —5 v 1996. leg P Udovichenko Both specimens arc in ibe collection of J 
Farkac Praha 
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Abstract Mew fpcciCS Ophlhalmoghpa maranoelai, O. bilyt (Seram |.) and O rnana (New Guinea) spp 
li :<rc describe*! «n<J the key to the species of Ophthuhnaghj/a Francf-vcolo, J965 ftam I he Oriental and 
Aualialiun regions is provided Mordella cmerconigru Fairtnairc. 1893 is transferred ui the genus Ghpa 
Lccontc. 1859 Following new synonymies arc proposed. Ghpa {Stenoghpc) mcteJasaaiG Fic, 1941 - G. 
iuicorinwtit ?ic. 1941, Ghpa ( Macroghpa) ogasawatensts Kov.0, 1928 - G (M) salvtizai Pic. 1929, 
C/-/.IT (Mairugiipu) ctnercunigra (Fairmairc, 1893) - G apttahs Pic, 1922 and Ghpu [Mairagtjpa) 
lepmita P'c. I94J - G. trtci Tukakuwa, 1977 synn a. Species Ghpa nig/vwtata Pie, 19*1 i is rcdceciocd. 

Taaonomy, Csk-oplera, Mordcllidae. new species, new rinnblnaliun, new synonymies, Oriental 
region, Australian region 


INTRODUCTION 

The present paper is the complement of my previous study on the taxonomy of the genus Cllipa 
LeCon'.e, 1859 (Horak 1994). Moreover, it contains descriptions of three new species of the genus 
Ophrhatnuigiipa Frandscolo, 1965, from Indonesia (Seram, Irian-Jaya), which represent a new well 
defined unil within ’.he genus. 


ACRONYMS 


CHP collection Jan Horak, Praha 

MNHN Museum national d Histone naturellc. Paris 

SYSTF.MAT1US 

Ghpa (Stenoglipa) rectefaxiom Pk, 1941 

Ghpa redeJOKuaa Pic. 1941b- 3-4 

Ghpa | Slenogltpa) ruU’fasetata: Horak, 1994: 102. 

Ghpa luteiiluisaln Pic. 1941b 4. syn. p. 

Geographic.' distribution. Vietnam, Malaysia. 

examined f female, Cochinchmc. Chuachan, 30. I 1921, R. V'nalis dc Salva*a. heerotype (designated 
licin) of Ghpa luteobasahr, I female, I.ao Kay, 9. 1912, Paralcctctypc (designated here) of G lutcribamlu (both 
MNHN). Further mfllensil (CHP): ? males, Vietnam, Vmh phn prov . Tnp» dao, 27 5 7 6 l<»86. Jan Hnr4k leg ; 2 
males. S Vietnam. 40 km NW ol An Klic. Buon Luoj. 650 -750 in. 14‘I0 N 108“30 If. 28.3 12 4 1495. 
Pacboiatko & Dcmbicky leg., I female. West Malaysia, Perak, above Taiping city. Maxwell bill, 900-1 (WO m. 12- 
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\< ! 1995. S. Dccvar j & s leg.. 1 female. Malaysia. Pahang. Cameron Highlands. 5 km S Tanah Ra:a. 1300 in. 
?R7 1993. Schuh leg 

CoMMiiM) s. Revision of the type material from the museum in Paris revealed that Glipa luleobasahs 
is but the opposite sex (female) of 6' reetefasciata t he females can be separated from the closely 
related C. [Stenoghpa) annulata (Rcdtcnbachcr, 1868) according lo a golden pubescence cover¬ 
ing entile basal fourth of elytra. 

Glipa (Macrofflipa) ogasawarensis Kono, 192R 

(JUpa Ogata* an us it Kono. 1928 32. 

(ihpa sahasat Pic. 1929 23. svn. n. 

Gfogxanik: distribution. Japan. Vietnam. 

Mmihai cxamim.i» I fcnialc.Gochinchiiia.PCondora.il 8 1924. R VilaJis dc Snlvnza, Hololypu of Glipa 
\a!uam (MNHN), label "Hololypc” added by myself, further material (CHP) | female, N Vietnam. Vmh Phi 
diatr. Tam Dao. 27 5-2 6 1986. J Horflk Igi. I male, 2 lemuics. 5 Vielnum. Ujot Lcou 40 km NW of An Khc. 
*20-750 m, 14-1) N. I08°30 F, Pacholdtko and Dcmbieky Igt 

Commfktx The species is closely related to Glipa ( Macroglipa) sauteri Pic. 1911, from which it 
differs by the colour pattern of elytra, each elytron with one subhumeral spot and the upieal fourth 
covered w ith black hairs and bordered with white ones, rest of elytra with golden brown pubes¬ 
cence Glipa salvazai is quite identical with O', ogasawarensis aad must he considered its junior 
synonym. 


Glipa (Macroglipa) cinereonlgra (Fairmalre, 1893) comb. u. 

Xfunluliu uncjaumgm Fairmairc, 189.3 302. 

Glipa apu ai<% Pic. 1922 21, ay#. n. 

Chpa {Macroglipa) apirahs: Horttk. 1994- 109 110. 

Gitpa (Maoogbpu) shibauu Nakanc, I960. 17-19, syn. by HurJk. 1994. 

Geographic chstr:dution. Japan, Vietnam, Laos, Thailand. 

Mvikiai. i KAMM.il [.angson (N. Vietnam). Glircntra, I female, labelled "MunlcHa cmereamgru Fanni 1893" nnd 
with the red lubcl ‘Type" by mysdf (Holotypc of M ctncnoiugru. MNHN) further material (CHP)' I female. N 
Vietnam, lam Day 900 m. 16 23 5 1991. Ian Strnad leg. I fcmule, N Vietnam (Tonkin). Tam Dao (pr 
Vinhphu). 2 -11.6.1985. Vit Kubaft leg : 2 males. I female. N Vietnam. 75 km NW of Hanoi, Tam Dao, 90!)- 
3200 in, 2!°2? N I05“39 F, 1 -8 6 1996, L. Dcmbicty & P. Pachoifilko leg.; I male, S Vietnam, 14 km SW of 
B.m hoc. 16 29 5 3 994, P Pachnlarko & L Dcmbieky leg , 2 males Laos. Loiume Numiha pr.. Namlha lo 
Mjjng Sing. 900 1200 m. 21*09 N 101*19 b, 5. 31.5.1997, Vfl Kubdn leg 

Commits. The ho'otype of Mordella Cinereonlgra belongs to the genus Glipa and is quite 
identical wnth G. apicalis Pic, 1922, which must be considered its junior synonym. 

Glipa (Macroglipa) separata Pie, 1941 

GUpa *vt>aruttt P:c. 1941b' 4 

Ghptt inn Takakuwa. 1977 9 II, lyn. n. 

CifeOtiKAPHic distribution. Japan. Vietnam. Thailand, Malaysia. 

Mahkial examined. Tonkin. Hoa Btnh. I male labelled “separata n. sp ", designated here os Jcciotype ot Glipa 
separata Pie (MNHN); Tonkin, lioa Binh, I female designated here as pariUectoiypc of G separata (MNHN) 
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Further material (CIIP) 1 male, N Vietnam, pr Vmh phu, Tam dan, 5 - II 6 19K5, V Svihla leg. 2 Icmolcs, 
Vietnam, Ha Son binli pr. New Hinh. A -7 <i I‘>86. Jan Hurafc leg , I mak, N Vietnam. ?5 kin NW of Hanoi. Tam 
Dar. 90(1 120(1 m. 21*27 N I05°39 B, I 8 6 1(1%, L Dcnibicky & I’ Puchulaiko leg , 1 male N Vietnam. Sa 
I’.n II IS fi 1990. A Oiexa leg . I male. Thai, Namuung, 21 -26 5 3993. Pscholatko & DembicVy leg , 3 males, 
2 female?. S Thailand, Villa disc. Belong, Gummg Cang dun vill, 25 3 -22 1 199.3. J Morik leg . I hawk' 
Malaysia. Ichor lindcu nv, Sclcndanp erv , 29 4 -6 5 1993. Jems & Sirba kg 

Gommunts Very conspicuous middle-sized black species Pubescence black with chaiaclenslic 
winte-grey partem (Fig 1), in male on Ihe head and pronolum golden-yellow The light pattern of 




Figs 1-5 1-4 Giipa (Mat-roglipa) separata Pic. Luc to type, male I - general view, 2 - para mere, 3 - pbaltobasis, 
4 - apex of peris 5 G (4f) mgronoUta Pic. Holotypc, female 5 - genera) view Seale a -3. 4. b I, 5. c - 2 
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elyrra less pronounced lhan in female, making up a very characteristic apical spot. Scutellum with 
brightly white pubescence. Very conspicuous is a short and strong, broadly truncate pygidium, 
Fore tibiae in male strongly curved inwards, a: the base with long calf-shaped extension bearing 
Jong outstanding hairs. Fore tarsi very short, the first tarsomere as long ax the three following ones 
combined, those are. however, somewhat wider. The fourth tarsomere deeply bdobed with truncate 
onychnim Mind tibia besides an apical ridge with one distinct dorsal ridge, hind tarsi without ndges. 
Oilier terminal spur oi'hind tibia reaching slightly mote than one third of the length of the inner one, 
both spurs black brown 

Male genitalia as figured(Figs 2.3.4). 

Length (tips of mandibles to tips of elytra) 9 11.1 nun, to the tip of pygidium 10.8—] 1.9 mm 
llus species is known also from southern Japan (Okinawa and Ryukyu Is.). It was mentioned for 
the first time as Ghpa sp. by lakakuwit (1976) and subsequently described as 0 iriei Takakuwa, 
1977. This species is. however, quite identical with G. separata and must be considered its junior 
svnonvm. 


Glipa (Macroplipa) nigronotata Pic, 1941 

Qiipu mgronolatu Pic, 1941a - 10. 

Geographic distribution. Vietnam. 

Matebiai exas-inco Hoa Rmh. 1 female labelled " nigrvnotala n. sp.” and subsequently labelled •“Holotypc" by myself 
(holotypc . MNIIN), Additional material. N Vietnam. Shon La prov, Moc Tjau, 14. 5. 1991. J. Strnad Igt . I 
female (CHP); N Vietnam. Cue Phuor.g, 2.-II. 5. 1991, J. Strnad Igt. I female (CHP) 

Comments. More detailed classification of this very interesting species is impossible at present. It 
belongs to ’he complex of species related to Glipa (A/acroglipa) brevicaudu Blair, 1931, which 
includes many closely related species. Thorough revision of this complex, based on the relevant 
type material, is badly needed. The original description is complemented here with the illustration 
of the habitus with characteristic colour pattern of dorsal surface (Fig. 5). 

Key to species t>fOphthalmoglipaU<*m the Oriental and Australian regions 

1 (2) Tips of elytra, base of pygidium and spots on ventral surface covered with golden-yellow pubescence 

Australia (Queensland) . O e.'ongalula (Mac Lcoy, I $72) 

2 < I > Tips of elytra, base of pygiduum and spots on ventral surface covered with white pubescence 

3 (4) Golden yellow pubescence in basal portion of each elytron covers a medio!ongiludmal spot ending at one 

third of the clytrat length Central and eastern New Guinea. . . O. ausiratu Franciscolo, I96S 

4 (3) Golden yellow pubescence covers entire basal third of each clylron, surrounding two to three spoLs of black 

hairs round pustsculcltsr sprvi (missing in O hilyi sp n ), nnu spot at basal cornet of scvlcllju: and u 
somewhat elongate and vaguely limited humeral spot 

5 (6) Humeral golden-yellow pubescence narrowly' interconnected clor.g suture with median transverse bar Pubes¬ 

cence of bead and pror.ctum either golden-yellow (malt) or silvery (female) Tore tibiae in male strongly 

curved inwards. Urostcrntc S very broad, projecting inlo long processes laterally. Maluku l» (Scram;. 

.. O. mcraitoelm sp n 

5 (5) Humeral golden-yellow' pubescence separated from the median transverse bar lore tibiae in male only 
weakly curved inwards. 

7 (X) Round blank pi;»Cscutcllar >qict surrounded by golden-yellow pubcsccnoc developed Puhescemx of head ami 

proiioltliT III mole golden yellow Urnstemitr 8 projecting into two long Uilctul processes apical ly. its apieul 
portion cor.scqucmly wdli two deep arcuate ernacginulions separated by median protuberance New Gumca 
(Imn-Jaya) . O irwna sp. n 

8 (7) Round poslsciitcllar black spot absent. Head and proiwMum in male with silvery pubescence. IJrostcrmlc 8 

truncate apically with median pubescent promberancc Maluku Is (Scram).. O Myt sp. n. 
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Ophthalnioglipa maranoelai sp. n. 

(Figs 6-14) 

Tvit MAlllt!*! Hololyiw. male, Maluku Is. Scram. Solca. 12 km of Wal«i. |7 I-<» ? >997.1 Hnmk l£l (CPIF 1 ) 
Allotype Icmulf. the same data (C1TP) Paratypes 19 spec, the wine data as Hcloljpe. I female, dutu liui S Oily 
Igt tCIIP. MNHN and coll I JaiiS, Naklo, Czech Republic) 

Discretion Male Slender (Fig 6), from basal third of pronotum gradually narrowed posteriorly 
Htidy black,poslclypeus und labrum brown, antedypeus yellow, galea golden-brown Entire max¬ 
illary palpi yellow, terminal segment somewhat mfuscate Anteimomeres 1 -2 yellow-brown. 3 4 
black-brown distally, $-6 with only bases yellowish Fore femora brown, fore tibiae black-brown 
with lighter base, the first segment of fore tarsi with yellow-red base, mid femora brown, bases of the 
first and second segments of mtd tarsi red-brown, terminal spurs of hind tibiae black-brown Pubes¬ 
cence tricolourcd basic pubescence black with golden pattern, which passes into goldcn-rcd :n 
median portion of elytra, praeapical spot on elytra and ventral surface (excluding sides of abdom¬ 
inal sterna, w hole hvpopygium and two distal thirds of pygidium) covered with silvery hairs 
Head flatly convex, wider than long (as 15 11 3), finely and densely punctate Eyes broadly 
oval, only indistinctly narrowed towards antennal insertions, finely facetted and glabrous Temples 
not developed, only temporal angle on ventral surface developed Maxillary palpi long, as figured 
(Fig 7) Antennae long, filiform, for proportions of antennomeres see Fig 8 

Pronotirm flatly convex, much wider than long (as 18 7 13) Basaf lobe semicircular, occupying 
somewhat less than one third ot the width of basaf margin Anterior margin in dorsal view .semicir¬ 
cular with feebly marked antenor angles, without collar-shaped projection Lateral margins in lateral 
view almost straight, posterior angles obtuse Dorsal surface with fine rasp-like punctisratian 
Sculellum suhmangular with rounded apex 

Elytra distinctly narrower Uian pronotum, from humeri gradually narrowed posteriorly (more 
strongly so in apical fifth), separately rounded at apex, 2 4 times longer than their combined width 
Punctures coarse and dense, rasp-like 

Pygidium narrowly conical, twice as long as hypopygium, with acute apex and with sharp 
mediolongitudinat dorsal eanna m apical half 

Fore tibiae {Fig 10) strongly curved inwards, without a ealf-shaped basal extension and with 
uniform pubescence Fore tarsi distinctly shorter than fore tibiae (as 7 8 9 2) and gradually dilated 
towards the fourth segment Tarsomere I shorter than the following ones combined (as 3 4 2), 
tarsoinerc 4 deeply bilobed, ventrally with truncate onychium, tarsomere 5 only a little more than 
twice as long as 4 Mid tibiae only a little longer than mid tarsi (as 12 II) Hind tibiae with short 
apical ridge reaching nearly one fourth of the tibia width and one little distinct dorsal ridge devel¬ 
oped as a series oit granules The first hind tarsomere also with an indistinct series of granules, 
follow ing tarsomeres w ithout ridges or granules Outer terminal spur of hind tibia by almost one 
fifth shorter than the inner one 

Male genitalia as figured (Figs 11,12,13.14) 

Length from tips of mandibles to tips of elytra 9 4 mm. to the tip of pygidium 1 2 5 mm 
Female Body stouter, antennae shorter (Fig 9) and fore tibiae straight 
Variation Habitus rather constant Pubescence of the head and pronotum (mostly ui females) 
sometimes silvery instead of golden Shape of pygidium variable, broadly to narrowly conical, in 
both sexes Length of body from the tips of mandibles to those of elytra 8 7-11 0 nun, to the tip of 
pygidium II 2-13 8 mm 

Diih>Rr\TiAL diagnosis For the differentional diagnosis see the above key 

Etymology Dedicated to Mr E Maranoela, director of the National Parc Manusella in Wahai 

(Seram) 
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DsscxtPTiON. Male. Slender, from basal third ofpronotum gradually narrowed posteriorly. Black, 
posrclypcus and anterior margin of labrum Jack brown and anteclypeus yellow. Maxillary' palpi 
yellow. Aiitennomeres l to 4 completely, 5 to 7 only at base brown. Fore femora brown, fore tibiae 
and tarsi black-brown, liases of mid femora and of the first segment of mid tarsi brown. Terminal 
spurs of hind tibiae black-brown. Pubescence tricoloured: basic pubescence black with golden 
pattern, broad transverse bar behind the midlcngth of elytra golden-red, silvery pubescence cover¬ 
ing the praeapical spot on elytra (Fig. 15), legs and ventral surface excluding apical margins of 
abdominal sterna, entire hypopygium and two apical thirds ofpygidium. 

Head flatly convex, wider than long (as 1.1: 10), finely and densely punctate. F.ycs broadly oval, 
not narrowed towards antennal insertions, veiy finely facetted and quite glabrous. Temples not 
developed except for distinct apical angie on ventral surface. Maxillary palpi long and as figured 
(big. 16). Antennae long, fihforrn, for the shape and proportions of antennomeres see Fig 17. 

Pronotum feebly convex, much wider than, long (as 15.4:10). Posterior lobe broadly semicircular, 
occupying one third of the width of basal margin. Anterior margin (dorsal view) semicircular with 
marked anterior angles and without collar shaped projection. Lateral margins in lateral view moder¬ 
ately arcuate, posterior angles bioadly obruse Surface with dense rasp-like puncturalion. 

.Scjilcllum subiriangubr with rounded apex. 

Elytra distinctly narrower than pronotum, 2.4 times longer than their itombincd width al humeri, 
front there gradually narrowed posteriorly, separately rounded at apex. Puncluration of clytia 
coarse and dense, rasp-like. 

Pygidium 2.3 times longer than hypopygium. narrowly conical with acute apex, distinctly and 
sharply longitudinally carinate in apical half. 

Fore tibiae (Fig. 18) only gently curved inwards, without a calf-shaped basal extension and with 
uniform pubescence. Fore tarsi shorter than fore tibiae (as 6 . 8), only feebly dilated towards the 
fourth segment; tarsomere 1 shorter than the following ones combined (as 3 :4), tarsomere 4 deeply 
bilobed, with truncate onychium ventrally, tarsomere 5 a little more than tw ice as long as 4. Mid 
tibiae longer than mid tarsi (as 10 : 8.5). Hind tibiae with short apical ridge reaching nearly one 
fourth of the tibia width and with one little distinct dorsal ridge developed as a series of granules. 
Hind tarsi without ridges or granules. Inner terminal spur of hind tibia slightly longer than the outer 

one. 

Malegemtaliaas figured (Figs 19-21). 

Length from tips of mandibles to tips of elytra 8.2 mm, to the tip of pygidiium 10.5 mm. 

Female unknow n. 

Differential diagnosis. For the differcntional diagnosis see the above key. 

Etymology. Name derived from the name of the Indonesian part of the New Guinea. Irian-Jaya. 

Ophthalmuglipu bUvi sp. n. 

(Figs 22-29) 

Tyte mait-kiai. Hololypc. mate. Maluku 2s.. Scram. Solsa. 12 km of Wahai, 17. 1 .- 6 . 2. 1997. J. Honik lgt. (CHP). 

Description. Male. Narrow', from basal third of pronotum gradually narrowed posteriorly. Black, 
ante- and postclypeus yellow, labmm black-brown with red-brown anterior margin. Galeae yellow- 
brown, maxillary palp: yellow-brown with infuscate basal position of the fourth segment. Antenno- 
meres 1 to 4 as well as basal poslions of antennomeres 5 to 10 red-brown. Fore tibiae black, at both 
proximal and distal ends red brow n. Fore tarsi black, only the fifth segment and onychium of the 
fourth segment red-brown. Dorsal and apical portions of mid femora red-brown, also the base of the 
first segment, onychium of the fourth segment and the entile fifth segment of mid tars: red-brown. 
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Terminal spurs of hind tibiae black-brown. Pubescence tricoloured: basic pubescence silvery- 
vhitc golden pubescence covers base of elytra and transverse bar behind the midlcngth of elytra 
(Fie 22); three spots on pronotun.. two spots at the base of each elytron, transverse bar behind the 
20 idec eivtral base and another bur before the apical silvery spot, apical margins of abdominal 
sterna, entire hypopygium and apical third of pygidium covered with black hairs. Legs with silvery 
pubescence. 
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F,BS 22 20 Ophiftalmoglipa biiyi sp « • Holnypc. mile. 22 - elytra, 21 - rowillary P-Ipu*. 24 - antenoa; 25 
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Head flatly convex, much wider than long {as 12:9), finely and densely punctate. Eyes broadly 
oval, genrly narrowed towards antennal insertions, very finely facetted, glabrous. Temples not 
developed except for feebly marked temporal angle on ventral surface.Maxillary paipi long, tenni- 
nal segment very shon and extremely broad with both lateral margins equally long (Fig. 23). Anten¬ 
nae long, filiform, shape and proportions of antennomeres as figured (Pig. 24). 

Pronotum flatly convex, much widerthan long (as 16: 10.5). Posterior lobe semicircular, occupy¬ 
ing less than one third of the width of basal margin. Anterior margin semicircular, without collar- 
shaped projection. Lateral margins in lateral view moderately arcuate, posterior angles broadly 
obtuse. Surface of pronotum with dense and rather fine rasp-like puncturation. 

Scutcllum triangular. 

Elytr a narrower than pronotum, 2.4 times longer than their combined w idth, gradually narrowed 
posteriorly, separately rounded at apex, with coarse and dense rasp-like punctu ration. 

Pygidiuin elongate, conical, twice as long as hypopygtuin, with acute apex, distinctly longitudi¬ 
nally carinate in two posterior thirds. 

Fore tibiae moderately curved inwards (Fig. 25). without calf-shaped basal extension and with 
uniform pubescence. Fore tarsi shorter than fore tibiae (as 6 : 9), gradually dilated towards the 
fourth segment, first segment as long as the following ones combined, the fourth one deeply 
bilobed with truncate onyehium ventrally; the fifth segment twice as long as the fourth one. Mid 
tibiae a little longer than mid tarsi (as 10.9). Hind tibiae with short apical ridge reaching one third 
of the ;:bia width and with indistinct dorsal ridge, developed as a series of discrete granules. The 
first segment of hind tarsi with the series of four granules dorsally, following segments smooth. 
Terminal spurs of hind tibia of approximately equal length. 

Male genitalia as figured (Figs 26 -29). 

Length from tips of mandibles to tips of elytra 8.8 mm, to the tip of pygidium 11.4 mm. 

Female unknown. 

Differential diagnosis. For the differentional diagnosis see the above key. Very peculiar is the 
shape of the eighth stemite, which is long, w ithout strongly prominent lateral processes apically 
(Fig. 26). 

Etymology. Dedicated to my triend and travelling partner, Svatopluk BHy, who accompanied me 
during the collecting trip to Seram in 1997. 
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Abstract Asphondyha anatolica sp a is described from specimens reared from lar£c galls fin stems of 
Astragalus laguna Willdcnow. 1794 (Fabaceac) found in a stony dcstsrT aiea in northern Turkey Mile 
tcmalc pupa and gall 3tc described and morphological character.; arc illustrated Life history and occurrence 
arc given Taxoiiormcid problems of the genus AsphonJyha Locw, I£50 are discussed 

taxonomy galls. Diptera, Cccidomyudar, Asphondylia, Palararctic region 


INTRODUCTION 

Conspicuous, peculiar and very large galls on the stems of Astragalus lagurus Wiildenow, 1794 
(Fabaceae f= Legummosae. = Viciaceac]} were found by H C 3 ™ during bis investigations of insect 
fauna associated with various host plants growing in a stony desert area at Ta$h?iftlik (Stony Farm) 
in nonhem Turkey 

He reared several adults from gulls on A lagurus and sent them for determination to M Skuhrava 
She examined specimens and concluded that it is an undesenbed species of the genus Asnhondvlta 
Loew, 1850 

Hie gall midge fauna of Turkey is not tent abundant and includes as far as if is known only 34 gall 
midge species (Skuhrava et al 1984, Skuhrava 1986) The discovery of a new species is, therefore, 
very interesting 

From the point of view of the biogeographicaf classification, the territory of Turkey, where the 
galls of the new gall midge species were found, is included in the Anatolian-Iranian Desert Biogeo- 
grapine Province (Udvardy 1975) The country of northern Turkey belongs to the area where the 
prevailing cimiate is cold and semi-arid Steppes, wooded or treeless, are characteristic of (he flora 
of ihe Asian semi-deserts with cold winters, lhat is the Irano-Turaman province The treeless 
steppes are covered with AstraguIo-Brumctea, Onobnvho-Tkymetaha /e&tw/omi-assOliatious 
(Noirtaiise 1987) 

Astragalus I .innaeus, 1753 includes annual and perennial herbs or small shrubs with about 1800 
species occurring in the world, mainly in die area of Central Asia About 140 species occur in 
Europe Astragalus lagurus is a dwarf cushion-forming shrub with short stems and pale yellow or 
pink flowers, turning purplish with age It occurs in steppe, mountains, hilly pastures in nordi-west 
Iran, Armenia and Georgia, at altitudes from 1700 to 2890 m a s I Anagalus lagurus: s an Iranian- 
Tui kish floral geoelement (Tutm e( a) 1968. Duvis 1970) 

Asphomlyita is a large, cosmopolitan genus including about 200 described species of which 51 
species were described from the Palaearctic region (Skuhrava 1986) Only two species, vr/ As- 
phondyhu verbasu (Valiot, 1827) causing galls on flowers of various species of Verbascum Lin- 
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nacus, 1753 and Asphondylia gennadii (Mur chill, 1904) (syn. A cupsici Barnes, 1932), causing 
galls on fruits of Ceratovia siliqua Linnaeus, 1753 and Capsicum annuum Linnaeus, 1753. are 
known to occur in the territory of Turkey. 

Although knowledge of rhe occurrence and distribution of plant galls in Asia is on a relatively 
high level, having been summarized by Houard (1922 1923), only a single finding of galls on 
Astragalus sp., which are similar to galls found by H. Qam, is given in this book with reference to a 
paper of Riibsaamen (Houard 1922-1923). Riibsaamen (1902) reported about galls collected by J. 
Hommiiller in the Orient and gave a description of the gall on Astragalus sp. (sectio Tragaauilha 
Bunge, 1869). described and illustrated the pupa which he found inside this gall. Galls were collect¬ 
ed at Mt. Hermon (Anrihbanon) m Syria at an altitude of 2600 m a. s. 1. m June 1897. Rubsaamen 
( 1 902) did not. name this species because he did not know adults. 

Unfortunately, the material referring to the species of Asphondyha sp. causing galls on Astra¬ 
galus sp. in Syria has not been found in Riibsaamen’s collection of gal I midges which is deposited 
and preserved now in the Museum of Natural History, Humboldt University, Berlin, Germany. 

MATER IA 3. AND METHODS 

G'afts or. Asirugatus laguna aruf ihc rcumf aduto from ihrac gulls were prepared and preserved dry. (( was necessary 
Idr microscopic examination of mcrphological characters to iransfer adults which were dry and glued on card 
points onto permanent slides 

Dry aritil'N or card points on msccl pins wore enclosed for 24 hours m a glass containing on ils bottom a layer 
ol elcon &ind winch was entirely saturated by water and covered with a filler paper This container was hermetically 
closcJ wuh a lid Then the adults were carcHilJy separated from the glue and successively transferred m small glasses 
with 75%, 95%. 100% alcohol and in the end in xylol, in each liquid at least for one hour. After this procedure, 
adults wen- mounted on microscope slides with Canada balsam as a medium, most of them in nnluial lateral 
pcisiliDii Head ami mole (crrmnalia of some specimens were disconnected from Ihc body and placed in dorsovcnlrat 
posi'.uiii under separate cover glasses blit or. IIk same slide with the rest of ihc gall midge body 


Asphondylia anatolica sp. n. 

(Figs 1-16,19) 

Tvte matlrim Holotypc. male, northern Turkey. Ta^li^ifllik near Tokai, I2.vi 1993, leg. Halit Cam. slide number 
Nr 7106. from galls on Astragalus lagarus Willd Paratypes. two males and two females, same data; all in ihc 
collection of M Skuhcava tn ihc National Museum, Praha. Czech Republic 
Addihonal MATERIAL. 4 pupae, several pupal skins, 13 adults, emerged 4-7.vi.l997, same locality. 

Description. Male (Figs 1-8). Body size: 3.8 mm long; wing length 4.5 mm, wing width: 1.7 mm. 
Head, thorax and abdomen dark brown coloured. Head of norma] size and position; occiput in 
lateral view- prominent. Head with large holoptic eyes; eye bridge 12 ommatidia broad medially. 
Eyes w ith many circular ommatidia. Mouthparts reduced. Maxillary palps three segmented, all 
segments covered with relatively long setae. First segment very short, third segment about twice 
longer than the second segment. Palpiger absent. Frontoclypeus with a group of thin. 120-130 pm 
long seTae. 

Antennae 2+12 segmented, flagellomeres cylindrical with very short stems. Scapus obconical. 
pediceJlus small, ovoid and subglobular, covered sparsely with setae; first and second flagellomeres 
without stems. Each flagellomere covered with tortuous adpressed circumfila forming net and with 
many thin setae. Terminal flagellomere prolonged. 

Wings relatively large and broad with prominent alar lobe. Costa interrupted at the point of 
junction with R s ; subcosta visible only in the basal part. R, reaches to the middle of the anterior 
wing margin. The field between costa and R ( is opaque. R, straight and joining costa at the wing 
apex. Median fold is present. Cu is forked. Wings covered with microtrichia and with hairs. 
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Legs long, covered with hairs and scales. Claws simple on all legs, strongly sclcrotized, black, 
bent near midlength. Empodia as long as daws or a little longer than claws. 

Mule lerminaliu relatively small. Gonocoxites thick and ovoid, fused mediobasally; gonostyli 
also ovoid, inserted dorsally on gonocoxites, with bidentate and strongly sclcrotized claw apically. 
Cerci and hypoproct small and bilobed. Acdcagus short, pointed, at the base with hook-shaped 
parameres. 

Femalh (Figs 9-1-1). Body size: 3.6 mm long, wing length 4.8 mm, wing width 1.8 mm. Antennae 
2-*-12 segmented, fiagelloineres cylindrical, nearly without stems, distal three segments strongly 
shortened, the terminal segment globular. Flagellomeres densely covered with microtnchia, with 
many sensorial hollows and hairs and with a sensorial thread forming usually hvo rings which are 
connected by a commisure. 

Ovipositor basally with two dorsal lobes; terminal part aciculate. 

Other morphological characters as in the maie. 

Pupa (Figs 1 3-16). Body is 4.5-5.2 mm long, dark brown coloured; head part, sheaths of wings, 
antennae and legs black. Bases of antennal sheaths with a pair of large, black, strongly sclcrotized 
antennal horns. Homs are acutely pointed, with Finely denticulate inner margin. A pair of cephalic 
setae 70-80 mm long. Facial pari with upper and lower frontal horns situated medially. Upper frontal 







Pigs 1 8. Asph'utdyliu twufaUca sp. n. male. I wing: 7 antenna total; 3 Sth flagellomcrc: 4 head in lronlal 
view. 5 - mouthparts with palpcn. 6 - 5th taraomcrc with claw and cmpodium, 7 - hypopygium (dorsal part): 8 - 
basal port of hypopygium showing the acdcagus. 
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1 mm 9 


Figs 9-14. Aiphondylta anarnhta sp. n., female. 9 - antenna, 10 - terminal tlogcllomcrcs; II - head in o lateral 
view; 12 - nimithparts with palpcn; 13 - end part of female abdomen with ovipositor; 14 - 5th tanomerc with 
claw and eni|»idmm 


horn is formed of two bent, strongly scleroti/ed spinac which arc placed on one shared base. Lower 
frontal hem consists of wo large, strongly scleroti/ed protuberances situated laterally and one 
small situated medially {this is in some specimens invisible). Prothorecic spiracle 200 pm long, 
tapering from base io the tip. 

Hach abdominal segment, except first and terminal ones, is dorsally covered with spinac. The 
spinac ui the anterior part of segments are smaller and irregularly situated, successively they are 
larger and in the posterior part of segments there is a transverse row of 20-30 large spines, each 35- 
40 pm long. 

Terminal segment is anteriorly also covered with small spinac and apically has a group of two or 
three large spinac. 60 pm long, which are situated on both side, and with C>-8 smaller, 30 pm long 
spinac. 

Ventral pan of abdominal segments is quite without spinae; the skin is formed of small, round, 
close-fitting plates. 

Difjtrpntial diagnosis. Adults ot'Asphondylia anatolicasp. n. are morphologically very similar to 
adults of A samthamnl foew. 1850, the type species of the genus Asphondylta f.oew, [850. The 
pupa of A anulolicu sp. n. differs from the pupa of A. surothumru in the shape of the upper and 
lower frontal horns and by the number, sire and placement of spines on dorsal part of the 7ch and 
8th abdominal segments (Figs 17-18)./f. anatolica sp. n. differs also in the shape of die upper and 
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lower frontal horns from A ervi Rubsaamen, 1896, which was described and figured by Yukawa 
(1985) 

Nami, i)D«iVArios The new gall midges species is named a lie r Anatolia, Asian part of the territory of 

Turkey, where the type locality lies 

Hour plant Astragalus lagurus Wildcnow, 1794 (Fabaceae) 

Gall (l'ig 19) *5 he gall of Asphondy/ia anorohea sp n. is large, globular, about 25 nun m diameter 
and is situated at the tip of the woody branch of Astragalus lagurus. The surface of the gall is 



OSrnm 

Hijjs. 1 5 n IS ir> Aspbv>ufy!i<i matvUt.u sp n . pepn l; head part (ventral view) villi a pair of onleuna] horns 
(ah) 4i pair oi cephalic sciac (cs). upper trontal horn (utb) and lower frontal horr (Ith), 16 - dorsal parr of 7ih 
and tdh abrtonvnaJ segment. 17-1H Asphoiidylta tcroiSramnt Locw, pupa 17 - bead part (ventral v;cw). lit 
dorsal part of 7lb ar.d Sib abdotnmal segment 
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formed by many very small, narrow leaves which arc densely covered with hairs The gall is com¬ 
posed from about 1 (V15 smaller galls each of them with one chamber inside covered with mycelium. 
Only one larva develop in one chamber. Also the pupation takes place in the gall. 

Galls of A anauilica sp. n. were found in northern Turkey, at the locality Tu$li<;iftlik (Stony farm), 
about 7 km westwards from the town Tokat. in the area situated at 40^20’ north latitude, 36*35' east 
longitude and at an altitude of about 630 m a. s. 1. Annual average temperature is 12.4 *C, the annual 
mean precipitation 438.4 mm and the relative humidity 64% (Anonymous 1994). The examined 
locality is on the north side of the valley of the river Yesilirmak (Green River) and is formed by stony 
and rocky places with only poor plants. The soil structure is stony calcareous ground. Plant cover 
is formed mainly by tragacanth steppe. 

The area of about 1000 quadrat meters has been examined in 1993 and only 156 specimens of 
Astragalus lagurus were found. Only eleven of these were attacked by Asphondylia anatohea the 
larvae of which cause terminal stem galls. Ta$li$iftlik is the only one place where the galls of 
Asphondylia anatohea sp. n. were found. From that fact it seems that the galls of Asphondylia 
unatolica sp. n. are very rare. 

Life history 

Larvae cause large terminal stem galls onAstragalus lagurus . About 10-15 larvae develop in one 
complex gall. Each larva form one gall the wall of which is inside covered with mycelium. Pupation 
takes place in the gall. In 1993, the adults emerged between 12th to 16th June and m 1997 between 
4th to 7th June. Only five adults (two females and three males) were reared from or.e gall. Probably 
only one generation develops a year. It is not quite clear where females lay their eggs, probably on 
tiic tip of the branch. 

Distribution 

Asphondylia anatohea sp. n seems to be a very rare gall midge species. Although its host plant, 
Astragalus lagurus , occupies a relatively large area having been an Irar.ian-Turkish element, galls 
of A. anatohea sp. n. were found only in a small area in stony desert in the northern part of Turkey 
(Fig. 20). ft is possible that galls found by BommuIIeron/fr/raga/Wsp. at Hermon in Syria in 1897 
(Riibsaamen 1902) which are similar to galls of A anatolica sp. n. were caused by the same gall 
midge species. It was not possible to solve the identity of these two species because the original 
material of Asphondylia sp. from Syria is lost. 

DISCUSSION 

From the taxonomical point of view, the genus Asphondylia is very difficult lor elaboration. Adults 
are very similar one to another in morphological characters and at present there 3re no keys for 
determination of species. Some dissimilarities in morphological characters may be found in the 
larval stage - m the shape of the spatula stcmalis (the sclerotized cuticular organ on the ventral side 
of the prothoracic segment) and in the pupal stage in various structures on the head and dorsal 
pans of abdominal segments. 

Some difficulties in the determination of species belonging to the genus Asphondylia are due to 
the present situation in this family. Many gall midge species have beer, described from adults in the 
pasl but from the point of view of present taxonomy - very unsufficiently, some species have 
been described based on the larva only and some species were described even on the gall only. The 
morphological characters of adults, pupae and larvae belonging to such species are unknown till 
present. Species of the genus Asphondylia occurring in the Palaearctic Region have not been 
revised since Riibsaamen (1916). Summarization of species described in the Palaearctic Region up 


222 



lo rhe present was giver, by Skuhrava(1986). A: present, 51 species of the genus Asphondylia were 
described from the Palaearctic Region. Unfortunately, it wax found that the original material of most 
species of the gen as Asphondv/ia has been lost and is not available for taxonomies! studies. One of 
rhe present authors (M. SkuhravS) gathered in her collection during her faunal investigations in 
Europe larvae. pupae and udults of the majority of species of the gcnu&Asplwndylia. She has ;n her 
collection also several undesenbed species occurring in the territory'of Europe. 

Nevertheless, because of the narrow specific connection of the gall midge species with its host 
plant species which had developed in the process of the evolution of organisms in the ancient past 
of the world and is considered to be a result of the long-term processes of evolution of plant- animal 
relations, many gall midge species of the genus Asphondylia arc host specific and may be deter¬ 
mined at present if the host plant species and the shape of the gall developing on such host plant 
.species are available 

The situation is even more complicated. Orphan ides (1975) discovered during his study in Cyp¬ 
rus that Asphondylia gennadit (Marchal, 1904), larvae of which cause gads on pods of carob 
{Cerutoma sihqua), requires an alternate hosts during the summer. Harris (1975) evaluated mor¬ 
phologically these adults and came to the conclusion that :t is impossible to distinguish adults of 
Asphrmdyiui gentuuhi from adults reared by Orphanides from Capsicum annuum, Cappans spinosa, 
Urginea maritima, Asphuilclu s fistulosus. Solatium tuberosum, Hypericum capsicum and Si- 
napis spp. hut it is possible to distinguish them from adults of Asphondylia verbasci (Vallot, 1827) 
according to the number of setae on the fromoclypeus. I .aier Gagne & Orphanides (1992) corro¬ 
borated the results or iiams (1973) and concluded that pupae and larvae from the abov e mentioned 



Fags 19 20. 19 terminal slum gall of AsphvmiyUa anuudao sp 11 on Astragirius Uiguruy. 20 - 0 is tribal ion area 
of Astrttgafus lugunts in Turkey according <o data of Davis (I970J (white circles) and occurrence of galls of 
A*phomtyUa anatohea sp u at Tbkat (black circle); occurrence of Asphondyha <*> at Mi. Herman in Syria (black 
quadrate) 


223 







host plants are anatomically identical and that Asphondylia gennadii is a Palaearciic generalist 
species analogous to the Nearctic species Asphondylia webstcri Felt, 1917 (Gagne & Woods 1988) 
On the other har.d, Yukawa & Ohsaki (1988) came to the conclusions in their studies about 
Asphondylia baca Mon/en, 1937, larvae of which cause galls on Ampehpsis brevipedunciduia. 
andAsphondylia aucubac Yukawa et Ohsaki, 1988, larvae of which cause galls on Aucuba Japoni- 
ca, that both species arc morphologically quite similar but it is possible to distinguish them biolog¬ 
ically. 

We evaluated morphological characters of adults and pupae of Asphondylia anatolica sp. n 
and came to the conclusion ihat it is not possible to distinguish adults from its related species, 
Asphondylia surolhamni Loew, 1850, larvae of which cause galls on buds and pods ofSarotham- 
nus scoparius but it is possible to do it on the pupal stage, 

Based on the shape of upper and lower frontal horns, Asphondylia anatolica sp. n. belongs in 
th t Asphondylia saroihatnnl- group which is characterized by the presence of bifid upper and trifid 
lower frontal horns. Each species has these horns of specific shape. Dorsal part of die 7th and 8th 
abdominal segments is covered with spines which number, size and placement differ in both men¬ 
tioned species. 

The distribution area of Asphondylia anatolica sp. n. is restricted to small area in stony desert in 
northern Turkey where large complex galls occur on few host plants only and where probably only 
one generation develops a year. Also these biological anti ecological characters indicate that 
Asphondylia anatolica is an independent species. It is also in the harmony with opinion of Gagne 
about Asphondylia species developing on Atriplex spp. in southern part of North America (see 

Hawkins etal.1986). 
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of iruecticiilo censlante haiaulK diseases a some rcstrens h*v< been lucccisfully eliminated, inch as Crancuneuhijis and ondkcccr- 
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ureaa^eticm and eliiiificaiior cf par*sme pro«o2oani as cokeryonr 0fg.6lU*ri9 Pcauiod me the gortral morphology of proit>708« cell 
f haptcr on clat.ifieiitiOn of fwmsitic proto/oa 11 presented when discussing ^eacral eh.irucior; of principal proiivzoan ta«9 There is u 
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intestinal amoebae, opportunistic amoebae, giardiasis, trichomonads and intestinal Oagcllaics, letshmanuns in the Old 'korld and 
neotropical Le,st'm<i.'>tu speciet African trypanosomes. loKoplasmoiis. SarcaCyUn. hapor* and Cycteiffvro cryptospondiosis, bubo- 
siciiv in homans. malaria, imerosporidians. pncumocyslons and Sufoafidoii* iofi Pail III: llelminthi is devoted to bcLimnlhiC mice 
non* ia chapters 2<a through 3S iatrcductory chapter comprises f*c nature and vlassit*ication of rialwormi. rouadwems and iherny- 
hcadod worms Tascmomical schemes vf parasitic helmmOii are well-an a oped and complete (iulht>r»)itpa.'dMa) An account of bclmialb 
groups which occur as paiasiics m himans ii presented in a form of a summary of morphological features, pathogen icily and mode* of 
infection Following chapters arc concerned with asscmblagci of holnrmihs of medical importance imaged according to Ihc lancnomioal 
biological os pathological aspects Titles of particular cbaptei* are introduced by Casoaomical or nosclogical names tn the chapter on 
schistosome* or blood flukes three specie*. SrAisioiomo japonKum. S anon tom and 5 haematobium cad also other specie* whuh 
product infcorrens ia humuii arc CMnuacd There is » lid of infcrmcdiilc snail boils including rhe r gcogruph cal disttibution lurihe.-. 
mute, immune responses and vaccinatum comprising the vaccine candidates with data u« antigen identity and size (kUal arc looked <ii 
in detail A concise chapter cn lung and live* fluke* follow. Among intotliul tapcwoims Uullincd arc cyelopbyl.idCan arid psoudophyl 
lidcun ecstode* .-jirpn.irg » detailed troaliic of cysticcrcosis Among gattroiotcsuool nemaiodci doscriiwd are ascands, hookworms, 
triuhund* uud oiflwomi Following ohaptcis ensure covering of SiiongyhruJtt and Captltana Tncbtuella ar«J Totoeora, lymphati* 
fitariasii nachiKcrciasts. and lets common nematodes, and draconouiusu Each chapter contain* a lm of rcfercacci 

diiLu**mg particular uxa of parasitic protozoans and helminths Thus presented 1 * a comprehensive synopsis of parasitological bibli¬ 
ography The volume 1 . amply illustrated by a wealth of figures compose! of schematic line drawings featuring life cycie* and forms of 
piiasinc protozoans and mobiziun. cell sirucmres. geographic maps. diJgiim* and histogram*, immunological, pathological and epi 
dcmtologteal phenomena, sequences of clinical signs, (low charts and metabolic pathways Micro- and maccophoiogjaphi. parity hi 
calcar, present details of surface and internal ulcrisiruciu'c*. hislologieal wnons and blood films, nocnzyme profiles, clinical aspects, 
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tic thuduks, and preventive measures VVniten by Ihc World s foremost authorities in the field, this romarkaolc guide-book presents one 
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I Virology volume 2 Systematic Bacteriology. Volume J Bacterial Infection!, volume 4 Mycolagy and volume 6 Cumulative lade* 
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Jindrtch Jira 


226 



Acta Soc. Zocl. Bohem. 62: 227-253. 1998 
ISSN 0862-5247 


Reproductive biology of the Central European Aphodius species with large 
scutelluin (Coleoptcra: Scarabacidae: Aphodiinae) 

Jan Vitnlr 


Libiaiy of the Czech Entomological Society, VmtfnA 7, C7. 128 00 Pula 2, C/ccb Republic 

Received June /«. 1998: accepted September 2* 1998 
h'blishcd October 30. 199S 

Abstract. Ovipositton habits, larval behavior, uod ontogeny of (he following dang beetle species were studied 
under laboratory conditions: Aphodius (Coprintorphus) scrutator (Hcrbst. 1789). A. ( Teuchesies ) fossor 
(1,'mnaouv 1758), A {Coinboplous) erraticus (Linnaeus, 1758), A (Fuplcumr) suS/erruneus (Linnaeus, 
1758). and A. (Otophorus) haemorrhoidalis (Linnaeus, 1758). Additional field observations on the 
ovipositing habits arc given for A. fossor and A. erraticus. 

The oviposition habits of A. scrutator and A. fossor were found to vary from cgp chambers positioned 
directly in the dung pad to spherical brood masses separated from the dung pad by a Soil layer. L., and to some 
degree L. live in brood masses where they arc formed, eating them from inside. The ovipositioo habits arc 
less vonaWc in A. erraticus, where brood mass and egg chamber in soil at the lower end oi the brood mass 
are formed as a rule. The larvae feed on the brood mass during all three instars, eating it from outside. A 
subterraneus and A. haemorrhoidalis do not construct nests. It was found that t'cmaics of A scrutator and 
A fossor arc able to fay at least 50 eggs each. Fragmentary data arc presented indicating that adult 
individuals of A. scrutator are aggressive in the course of the competition for space suitable for oviposttion. 
This may be a certain form of subsocial behavior. The voltinity and seasonal dynamics of reproduction of 
the studied species arc discussed. 

Oviposilion habits, larval behavior, structure of pupal chambers, and morphological adaptations of the 
larvae of A. erraticus and A. (Colobopttrus) quadratus Rcichc, 1842 arc related to each other, and their 
systematic importance is discussed. The results indicate that at least some of the species included in the 
subgenus Colobopterus MulsanJ, 1842 form a natural group. A modified schema of the evolution of the 
oviposilion habits in the genus Apho<iius llligcr, 1798 is presented. An opinion is expressed, that speaking 
of evolutionary trends is better than to typologically classify the oviposilion habits into discrete units, while 
studying the evolution of the oviposilion habits in this genus. 

Reproduction, nest-like oviposilion habits, fecundity, ontogeny, larval behavior, larval 
morphology, evolution of nesting behavior, systematic*. Coleoptcra, Srarahacidae, Aphodiinae. 
Aphudins 


INTRODUCTION 

The fust report on (he brooding habits of beetles of ihe genus Aphodius Flliger. 1798 was pub¬ 
lished by Xatnbeu (1901:56). lie reported on/1, scrutator ( ilerbst, 1789). Xambeu’s data are probably 

based not only on his own observations because some of the. data are evidently incorrect (e.g 
repealed relocation of the pieces of dung, construction of the brood bells from relocated pieces of 
dung, information that larvae stay in brood balls during their entire ontogeny, inch pupation), it is 
probable, that Xambeu found brood masses with eggs, and added speculations, influenced by 
previous studies by J. ii. Fabre. According to this speculation, nesting behaviorofV4. scrutator is 
similar lo ihe same behavior of burrowers from the subfamily Coprinac (ef. Fabre 1897, 1899). 
Morphological differences between the representatives of the Aphodiinae and Coprinac (particu¬ 
larly less dev eloped hmd tibiae and clypeus in Aphodius, and different body shape) indicated that 
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Xambcu’s dat3 cannot be accepted Because of this, Xarnbcu’s paper was disregarded during the 
next half of llie century, and the presence of the nesting behavior m Aphodius species was consid 
ered highly improbable (see Lengerken 1954.284) 

Nevertheless, studies performed in the 1980s and 1990s on Aphodius species inhabiting Europe 
(Rojewski 1983,Zunmo& Barbero 1990,Palestrini & Barbero 1994,Zuninoet al 1994, Barbero& 
Palcsmm J 995). and Japan (Hosogi 1985, Yoshida& Kulak ura 1992) confirmed, dial certain nesting 
behavior is part of their reproductive behavior Yoshida & Katakura (1992) discussed the evolution 
of opposition habits in Aphodius and presented their classification 

In the present paper, observations on the reproductive biology of five Central European Aphu- 
species with large scutellum (cf Dellacasa 1986) are presented All European species, for which 
nesting behavior was documented, belong in this group of Aphodius dung beetles Some of the 
observations were obtained on beetles reared during a study of the morphology or their larvae (cl' 
Virner 1996), while some beetles were specially reared for the study of rheir oviposition habits 
Laboratory observations were supplemented with a limited amount of the field data 

My observations on the oviposition and nesting behavior of Aphodius dung beetles were 
compared with one another and with published data Inlraspeeific variability of oviposition habits 
and feeding behavior of the larvae were studied Reproductive strategies o( Aphodius species with 
nesting behavior are discussed, and characterized In addition, Yoshida & Katakura s (1992) model 
of the evolution of oviposition habits is discussed 

METHODS 

Adult beetles were kepi in glass jars, plastic boxes, and wooden frames (see Table I) The volume of glass ]ars was 
0 5. 0 ?, I, ar.d 4 litres, respectively. while Ihcir diameter was 6, 6 5, 10, and 13 5 cm respectively The plastic 
boxes were quadratic, tine measured 16*9 5*9 5 cm Wooden frames were covered with glass panes from belli sides 
(see I'rassc 1957) Tlicir dimensions were 34*22*1 3 cm and 24*22*1 era, respectively from pari of plusitc 
boxes was cut out, excepting a 2 cm broad belt and after each control ogam pasted on back wild Hcrkulcs 
dispersion gum (Druchcnia, Prsha) 

Brooding eoiiUimcts were filled with sod, the layer of which reached ca 10 15 cm in glass jars, oa 1C cm in 
plastic boxes and 4-6 ctt below ihe upper end ol panes in wooden frames, respectively Jots and boxes were covered 
with fine netting, held by a nibbcr band Soil was collected on gardens under sod? and mixed with ca ll>-2<> per cc.n 
sard The 5ml was sieved before use. and all macroscopic animals were removed Beetles were fed or.ee with fresh 
sheep <i( entile dung (collected immediately after defecation 10 ensure that no other insccTs were present in it) 
Mo-4 of the soil surface in the containers was cover oil with a 2 5 3 cm thick layer of dung, leaving I 2 cm broad 
side bell uncovered 

Brooding containers were situated outdoors (under shelter), in heuted and in unhcaccd rooms They were run 
sheltered Wooden frames were positioned with one glass pane facing wall and ihc older facing a window 

Control* were done in Hie following manner In jars, dung and at leas! half of tlie still w r crc removed In plaslic 
boxes, tror.l part was removed. «iud on outer, 2-3 cm thick layer of dung and soil WHS scratched oul by a pmcnMe 
Alter every’ control, the removed soil was returned back, and the observed situation was noled urd figured Beetles 
in wooden frames were controlled through the glass, and the situation w'as traced by ink or. a sheet of cellophane 
Sometimes llicsc broods were controlled directly, after removal of a glass pane After such a control, the pane WAS 
relumed curefufly, so In cause as little damage to the brood as possible 

for particular data on individual broods see fable I Broods founded for ihc study of llie oviposition habils are 
marked with an asterisk (“) Controls, during which photographs and figures used m this paper were obtained, are 
also marked Numbers of observed or collected individuals arc not given because only pail of ihc dung pad and the 
401 I was controlled in most instances All controls arc listed The controls were cancelled, when living or fresh dead 
uidividuills of Ihc filial gencralmn were found Unsuccessful broods arc not lifted m llie table 

hicld observations on Ihc brood masses of A /ossor and A vrrafKus arc included lor delails see Rout Is AJI data 
were obtained during cny faumstic Tcscach in 1985-1994 in Bohemia, Moravia, and Slovakia 

Vomcclaiurc of dung beetles with large scutcllum follows Dellacasa (1986). nomcclaiurc of other Central 
ruroncan spocics was adopted from Krai (1993), while that of non-European species follows Dellacasa (I9R8) 
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MATERIAL 


A.luli dung bodies used in this study were collected in Bohemia and Slovakia The neither* in parcnrticscs after the 
name of each locality refer k> code* of ftiunislic gnd mapping Helds (see Zclaty 1972) J Vilucr Igt cl del. in oil 
eases. if noi olherwisc indicated 

A scrutator Slovakia or Plc&vccka pi a tun a (7.1 74S8), Bohemia l>or Pop be (5550) 

A fossor Slovakia or Somolor (7696',, Zodicl (7391). Silica (74S‘J] ; Bohemia bar Odolicc (5548). Koplzc 
(5550). Bohemia ccntr Lysfl rud Labcm-Karlov (5755). 

A crraticus Bohemia ccmr Praba-Hostivaf (5952), Lysi nad Lahem-Karlov (5755), Slovakia ccntr • Home 
PnbeJee (7R3I). n Kril Igl cl del 

A Miblerrancus Slovakia or. SomWer (7696). Bohemia <cnlr. Ly>Q nad Labcm, rncc-couisc (5755). Lysi nod 
Labcm-Karlov (5755). Slovakia or Zcmplln/Ccjkov (7596). 

A kiUmor/hi}ii/ahs Slovakia or. flrhov (7.190), Silica (74A9), So motor (7696): Bohemia hor. Rani (5548); 
Bohemia ccntr: Lysa nad Labom-Karlov (5755) 

Specimens of adutis and prc-imagir.al slagcs arc preserved in Pampers solution, and deposited m the author's 
collection 


RESULTS 

Detailed data on the broods are given in Table 1. Numbering of individual broods corresponds with 
that in the lext. 

Mating behavior was not observed, and the same applies to nest building (with the exception of 
an observation of A. erraticus). 

No differences were found between observations obtained in wooden frames on the side lacing 
light source and on the reversed side. Hence, the data were combined. 

Time schedule of the duration of individual stages and larval instars was reconstructed with 
respect to the “standard Central European field conditions"', i.e. to such seasonal changes of 
temperature and rainfall, that are not much different from local long-term means at elevations below 
ca. 500 ma.s.l. in this century. 

Aphodius (Coprimorphus) scrutator (llerbst, 1789) 

Eggs were laid in egg chambers, whose structure and size approximately agreed with the observa¬ 
tions by Barbero & Palestrini (1995). Almost all egg chambers were found in depressions in the 
bottom of dung pads (sec Figs. 1 3). mostly well visible from outside. Some egg chambers were 
found in bottle-shaped structures (sec Figs. 2 and 4). and in roughly spherical masses, separated 
from the dung pad by a 2-6 cm thick soil layer. Only one egg chamber was found directly in the 
dung pad. without showing any sign of a depression (see Fig. 14a). Oviposition sites widely ranged 
in shape, as shown in Figs. I4a-f, and I4i-k. Marked depressions prevailed in broods Nr. 3-5. but 
the prevalence was not significant. Maximum depth of a depression was ca. 27 mm. Some depres¬ 
sions were positioned close to each other, being even fused m three cases (see l igs. 5-6, and 14f). 
Two egg chambers in a single depression (as in Fig. 14g) were nol recorded in this species. In the 
brood Nr. 2, where the soil was nor rammed down as in broods Nr. 3-5, all egg chambers were found 
in spherical brood masses, separated from the dung pad by a soil layer (see Fig. 14k). 

The eggs were glued with one end to the wall of the egg chamber, probably by droppings ul the 
female (cf Barbero & Palestrini 1995) When eggs remained intact in opened egg chambers, it was 
found, that they were approximately in a vertical position. Activities of females during “nest"’ 
formation and oviposition were not observed. 

Oviposition sites were nol observed in the field. 
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The broods Nr. 3a-<i, and Nr. 4 contained only one female each. When the broods Nr. 3a b were 
cancelled on 9 January 1989 {after 157 days of existence), only disintegrated remains of dead larvae 
were found, and their exact numbers could not be estimated. When the broods Nr. 3c (4th control), 
anil 3d (5th control) were cancelled, 37 and 43 U, respectively, were found In the brood Nr. 4, the 
entire contents of the container were checked, and 51 eggs and larvae were found. It means, that a 
single female of A. scrutator is able to produce at least 50 eggs, 

First L, were found after 13 days. Li after 18 days, and L A after 28 days respectively. Exact data 
were not obtained, but it can be estimated, that L, hatch earlier Ilian 10 days after the ovipositwn, 
and that l. v and L ? last ca. one week to 10 days each. Adults of the rJial generation were reared only 
once, blit it is highly probable (ef. data in Table 1), that al i L, hibernate (irrespective of the timing of 
the ovipusition). and that they pupate iu the soil iu spring. The pupa develops for ca. 1 month. 
Hence, 1 consider^, scrutator to be a strictly univoltine species with hibernating L-,. I Tie reproduc¬ 
tive season is summer, and perhaps also the end of spring. | Iu addition to the broods listed in Table 
1,1 unsuccessfully kept adults found oa 18 June 1990 at Silica. The brood was founded on 27 June.] 
In the field. I found adults from the middle June to the middle October. 

L, (with the exception of newly hatched ones) were found in egg chambers, widened and 
deepened by the feeding activity of the larvae. In a few cases, only a skin remained from the brood 
mass. Some egg chambers were already connected by a Umnel with the cavity, formed by the female 
during the eiea! ion of brood mass by stuffing the dung. L ( were mostly found m the egg chamber, 
sometimes in the tunnel. When disturbed, some larvae tried lo escape through the tunnel into the 
cavity. Most of L? were found in the same position, but the tunnel was almost consistently present. 
It was absent m two cases only, in the first case, the egg chamber in the brood mass was connected 
with the dung pad (Fig. 7). In die other case, brood mass was separated from the dung pad by u soil 
layer. In two discs (broods Nr. 4 4th control, and Nr. 5d 1 st control, respectively), L 2 were found 
together with ca. 50 1., in a totally decayed dung pad. mcl. its upper part. Exuviae of L- were found 
in several chambers of Lj during the 4th control of the brood Nr. 4. 

L, were mostly found in chambers in the dung pad, while some were found in chambers in the soil 
under the dung pad, in a maximum depth of 30 mm. In such cases, the tunnel connecting the 
chamber with the decayed dung pad was well visible (brood Nr. 5d - 1st control; see Figs. 8-9). 
Some of the larvae m the outdoor brood Nr. 3e were found creeping on the top of the dung pad 
during the 4th control. Probably, they tried to find a way to better burrowing conditions, because 
the brood container was already in process of freezing in that night. 

The pupae were found in pupal chambers placed in the soil. The walls of the chambers were 
already stiffened and rather dry in all cases. Hence, it was impossible to find out, whether they were 
lined by L, with a thin layer of their droppings, or not. 

Behavior of adult females of A scrutator, and behavior of hatched larvae in the course of their 
ontogeny can be summarized as follows: The female excavates under a dung pad a depression. 

« 

Tabic I Data on the broods of the studied Aphodtus species 

' - broods founded tor the study of opposition habits; dale - dale on which adults were collected, start date on 
which the brood was founded; end - date of ihc Iasi control; place position of ihc brood, OB outdoor broods. 
NH - nol heated rooms; H healed rooms. Ad number of unsexed adults, or malcs/fcmalcx, box - brooding 
container, G - glass jar (the number means volume in litres). IF, sF - larger, and smaller wooden frames covered 
with glass panes, PBx plastic boxes; day control day (from Ihc foundation of Iho brood}, obs. whal was 
observed, OBS - observed only through glass pane, 0 negative observation (except of adults of the parental 
gcncraliorl. BM - brood mass, o - egg, LI. L2, L3 - larvae of the 1st, 2nd, and 3rd Ulster. respectively. wL3 - 
white larvae of the 3rd instar prepared for pupation, P •• pupae, inA - tcitcral adults from Ihc tiliat generation. fcA 
- lully colored adults from (ho fifiaJ generation (nsiars printed in bold w-crc prevailing For the size of brooding 
containers sec Methods 
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Then she forms fro™ the dung an egg chamber in the cavity, lays and glues on an egg. and closes 
the chamber. Then she fills the remaining part of the cavity with dung. Sometimes, an egg chamber 
is placed inside the lower layer of the dung pad. In some other eases, egg chamber has no direct 
connection with the dung pad, and is included in a brood mass, isolated from the dung pad by a soil 
layer. L, > use up die food in the brood mass, and then form (by eating or digging) a tunnel to the 
dung pad. ( here. 1 ,, continue 10 feed on the dung in newly formed chambers. L, feed in all layers of 
die dang pad. In the fall. L. go down to deeper soil layers to hibernate. They pupate when temper¬ 
ature increases (probably in the first half of the spring). Further increase of temperature in the late 
spring probably triggers die activity of newly hatched adults. 

Norn. Field experiments by Chromy (1979) indicate, that.-i. scrutator strongly prefers cattle dung 
pads. [It is the only Centra! European species, found by myself exclusively in cattle dung pads.) 
Central European Aphodius species reproduce in the warmest season, i.e from the late spring till the 
late summer/early fall. Of them, only A scrutator almost surely seems to be univolline. 1 he larval 
stage is rather long (of. daUi on other species), and large cattle dung puds provide the larvae w ith a 
sufficient amount of food. Jn this respect, two other observations deserve mentioning: (1) A female 
selected for the brood Nr. 4 was transported in a glass jar (volume = 250 mm'), covered with a riddled 
cap, and filled to two thirds with soil and pieces of dung. In the jar. it was accompanied with 8-10 
individuals oi’A (Acrossus) rufipes (Linnaeus, 1758). Some 20 hours later, all of A. rufipes were 
found killed, with crushed and Icarcd off heads and thoraces. It was confirmed, that no other 
animals were in the jar, except for the above mentioned individuals of A. scrutator and/f. rufipes. 
(2) While collecting adults for the brood Nr. 5, 1 found in each of two cattle dung pads ca. 20 
individuals of A. scrutator, but almost no other dung beetles. On the same day, and in the same 
locality, separate individuals of A. scrutator were regularly found also in cattle dung pads, posi¬ 
tioned on drier, sunny places, together with individuals ofA.fossor, which is roughly of the same 
size. [A. rufipes was found in that locality only in more moist, often partially shaded places.) 
Nevertheless, no individuals of A. fossar were found in the two. above mentioned dung pads 
These observations indicate, that something like aggressive behavior, and even subsoeiality may 
exist in A. scrutator, e.g. the individuals compete for dung pads suitable for oviposition. The 
indication is vague and uncertain, but the observations should not be forgotten. 


Ap/todius(Teuchestcs)fossnr (I innaeus, 1758) 

Oviposition habits are rather variable in this species (cf. Figs. 14a—i, and 14k). Some of the egg 
chambers in the broods Nr 2,5,9b, and 9c, and all egg chambers in the broods Nr 9a were found 
directly in the lower part of dung pads (Fig. 14a). The position of egg chambers was probably the 
same also m the brood Nr. 3, because no changes of the border between soil and dung pad were 
observed until U appeared. Most of the egg chambers were found in shallow depressions, having 
a maximum depth of 14 mm (Fig. 14b d). Egg chambers were positioned in deep bottle-shaped 
burrows in the brood Nr. 7, and probably also in the brood Nr. 8, where the depressions were deep, 
but their shape was not clearly visible through the glass pane (cf. Fig. I4i, and 16, respectively). 
Some egg chambers in the brood Nr. 5 were placed in spherical brood masses, separated from the 
dung pad by a soil layer. In each of (he broods Nr. 9b and 9c, a broad depression was found (depth = 
= 7 and 12 mm. respectively), containing two egg chambers (Fig. I4g). In the brood Nr. 5, L, (during 
the 2nd control), and L, (during the 2nd and <rd controls) were found just under the dung pad (Fig. 
10). This may indicate that egg chambers were positioned in the soil under the dung pad (see 
below). 
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Hus s «> *cmaior i Herbs.. 5 T«o 1 in brood masse- «ilh lumiel* loading to cav ity. «> «.nr -ituat.on 

without Hie larvae. 7 I in a brood muss without tunnel. K L m a secondary chamber in the upper layer ol me son 
w nt, a tunnel leading n> ihe dung pad: *> same situation xx ithoul die Ian a Scale bar 10 nun. 
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Relevant behavior of females was not observed. Brooding activity did not last longer than 4 
days in the brood Nr. 8. because shape of the brood mass did not change in days comming after the 
4th day from the foundation of the brood (sec Fig. 16). 

The eggs were glued to the wall of each egg chamber. Position of the eggs varied: they were in 
a roughly vertical to almost horizontal position in the brood Nr. 7, while the position was almost 
horizonal in the broods Nr. 9b. and 9c, where the angle contained between the egg axis and the 
iiori zonal axis was always less than 20° (both plus and minus). The position of eggs in egg chambers 
found in the field was probably variable as well (sec below). 

In the field, the position ot eggs was probably observed on 20 Juiy 1994 at Odohce. On ike 
bottom of a cattle dung pad, probaly less that one week old (the dung pad was covered with a thick 
crust, being compact and smooth inside), four depressions with egg chambers containing eggs 
were found The depressions were up to 10 mm deep. Free ends of the eggs were elevated, but their 
exact position could not be estimated with any certainty, because the observation was done only 
after pieces of dung were separated from the dung pad, and the depressions were opened, in 
addition, this dung pail was faying on a track. An attempt to colled larvae from the eggs was not 
successful), so that their identification could not be confirmed. At tliis locality, five cuttle dung pads 
were controlled, all being approximately of the same age. The following Aphodius species were 
found, cu. 20 adults of/4. ( Aphndius)fimetarius (Linnaeus. 1758), ea. \0A.fr>ssor, I A. ( Bodilus ) 
rufus (Molt, I“82). and I A. subterraneus. |i found L| only inside of dung pads in the captive 
broods (i f A. ftnteunim and A. mfus, hut never in nesting depressions ] 

The broods Nr. 3,8, and 9a contained one female each. Six larvae were found ia the broixl Nr. 9a, 
ant) the female was dead and decaying already on the 7th day after the foundation of the brood. 
The brood Nr. 3 wax checked only after adults of the filial generation. The following animals were 
found; 7 adults, 1 dead pupa, and 2 dead Lj. Overall, 7 L 2 and 44 L. were found in the brood Nr. 8. 
! Jencc, a single female is capable of producing a minimum of 50 eggs. 

First Lj were found. 5 days after the foundation of the brood, first L, after 7 days, and L. after 9 
days, respectively, hirst white colored L,, prepared for pupation, were found after 27 days (1 almost 
whiteL-, was found after 19 days in the soil, but not in the pupal chamber). First pupae were found 
after 35 days. First tiilly colored adults of the filial generation were found 4! days after the founda¬ 
tion of the brood. It is probable, that under ideal conditions (optimum temperature and moisture, 
plenty of food) L| and I, 2 instars together last up to one week, that Lj last for IS 20 days, and that 
the pupa develops for ca 10 days. I lence, the ontogeny from the oviposition to the hatching of 
new adults will rot last much longer than 30 days. [Data from the brood Nr. 2 arc not considered 
here, because the beetles were kept under unsuitable conditions.] I consider A. Josser to be a 
bivoltine species in Central Europe, perhaps having an incomplete third generation (if L. or pupae 
hibernate in addition to adults). The generations are asynchronous: There is an overlap according 
to local conditions, and - because of the rather rapid ontogeny - also within localities. The repro¬ 
ductive period probably lasts from May to the late August (an unsuccessful! attempt at starting a 
new brood - Nr. 6-with adults reared in captivity is not considered significant). I collected adults 
in the field from the late April to the early October. They strongly preferred cattle dung pads, but 
time to time were found also in sheep and horse dung pads. 

L, were found in egg chambers, already somewhat broadened by the feeding activity of the 
larvae. A substantial proportion of Li in the broods Nr. 9a-c (3rd and 4th controls) have already 
eaten out a tunnel. In most cases, this tunnel was not yet connected with the cavity, formed by 
adults in the dung pad, but this connection already did exist in a few cases A single L, was found 
directly ui a cavity, measuring 30*25*8 mm. L 2 were found on rather different places (studied in 
derail in the broods Nr. 9b-c). Some larvae were in closed egg chambers, showing no signs of a 
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tunnel, and the-.r food supply was already almost consumed Some I.j were in secondary chambers 
inside of the dung pad, Oils chamber being isolated, or connected with the respective caviiy 
(recorded also in die brood Nr 5 .see Fig 11) Remains of the egg chamber and a tunnel connecting 
it with ihe secondary chamber were found in some cases 

In the brocxl Nr 5 (2nd control), one L, and one L, were found in soil chambers just under the 
dung pad (Fig 10) The roof of these chambers was formed by the bottom of the dung pad It is 
rather probable, dial eggs were laid in egg chambers, positioned m the soil, not in the dung During 
the 4th control of the same brood, four L ; were still found in the same, position, while one L, was 
found inside the clung pad 

Li were found feeding anywhere in the dung pad, mcl its upper part In the brood Nr 4, Lj were 
found also in rhr sod under the disintegrated dung pad. in depths of up to 50 mm One of these I 
was freshly hatched (with exuvia of L 2 ) Unlike the situation in A scrutator, no tunnels between the 
soil and the dung pad were found here 

While-colored L ? prepared for pupation were found in pupal chambers with smoothed walls, 
lined with a thui layer of larval droppings 

The behavior of A foswr females during opposition is probably similar to the same behavior of 
A scrutator females (see above) The behavior in A fossor females, however, seems to be more 
variable, particularly in respect to the less pronounced tendency to form brood depressions, bottle- 
shaped burrows, and spherical hrood masses, separated from the dung pad by a soil layer The basic 
difference between the two species is in the duration of their ontogeny, and in the voltimly. 

Aphndius (Colobapterus) erraticus (Linnaeus, 1758) 

1 he formation of brood masses was followed from its beginnings only in broods Nr. 7a -c The 
position of egg chambers in the soil at the lower end of the brood mass, as well as the shape of brood 
masses agreed with the data published by Rojewski (1983) However, brood masses (Rojewski calls 
them "clusters”) were thicker, not separated from the dung pad (Fig 12), and placed singly, or in 
aggregates of two No furcated brood masses were found (cf Rojewski 19S3 274) Maximum length 
of a brood mass was ca 31 mm The eggs were glued to the walls of egg chambers (no details were 
studied) Their axis was horizontal, or their free end was sligtly elevated Each brood mass was 
accompanied with only a single egg chamber 

Soil pamcles formed a solid cover of brood masses in the broods Nr 7a-c This sod cover started 
to separate from the brood mass during the 3rd control of the brood Nr 7a, forming a space between 
the cover and the brood mass L, and L*» were already feeeding on the brood mass in that time 

L> and L ( were found in the remains of the brood masses up to 50 mm under ihe dung pad in the 
broods Nr 3 and 4. respectively It is thus probable, that some brood masses were separated from the 
dung pad Tunnels between the dung pad and individual brood masses lined with a thin layer of 
dung, as described by Rojewski (J 983), were not observed In the brood Nr 6, some L* and L- were 
found in partly consumed brood masses, placed either just under the dung pad, or separated from 
the dung pad by a soil layer On the other hand, seven L, were found feeding directly inside ot the 
dung pad in the brood Nr 2 (Only dung was checked during the 1st control, so that other larvae 
feeding in brood masses could not be observed ) The same applies to some of L, in the broods Nr 
4 and 8 Some of :he latter L, were found on remains of brood masses ca 30 mm under the soil surface, 
so it impossible to say. whether these brood masses were separated from the dung pad One L : in 
the brood Nr 6a was found in a chamber just under the dung pad, feeding directly on the dung pad 

In the brood Nr 8a, behavior of a female during the formation of a brood mass was observed on 
the Island 2nd days after the foundation of the brood She excavated a cavity ca 15-20 mm under 
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Figs 10 13. 10 31: Aphodnts fossor (Ilerhsi). 10 L, (on ihe Icfll. and L- in chambers under the soil surface; II L 
in a secondary chamber connected "iih a cavil} 12 13: A. erraticus (llcrbsl); 12 brood mass with an egg chamber' 
13 two L feeding on brood masses Scale bar 10 mm. All photographs by P Sriita. 
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hgs 14 if, 14 Schema of the oviposition habiis of Aphodius scrutator (Herbst). and A fossor (Linnaeus) 15 
I b Nesting in wooden frames as observed through glass pane, in A scrutator (15). utid A fossor (16) a-k 
variability ol oviposition habits, dp dung pad. ca cavity, bin brood mass, mso moist soil immediately under 
the dung pad. so -oil Seale bar 20 mm 




ihe dung pad (for details see Kojewski 1983). but its exact shape could not be seen though the 
glass pane. No activities of this female leading to the formation of an egg chamber or a brood mass 
were observed from the 3rd day after the foundation of the brood onwards. Brooding behavior of 
a female was observed on the I st day also in the brood Nr. 8b, but no details could be seen. [Sex of 
these beetles was inferred, because the beetles were not collected and sexed.] 

In the field, a brood mass, belonging probably to A erraticus , was found at 3 ,ysa nad Labcm - 
Karlov on 22 July 1992. Its diameter was ca. 4 mm, and its depth ca. 14 mm. It was located under a 
fresh, ca. one day old cattle dung pad. tn hard, rammed soil in a corral at a watering place. Axis of the 
brood mass was approximately perpendicular to the ground. There was no space between the 
brood mass and the dung pad. An adult individual of A. erraticus was found in the soil just under 
the surface of the ground, ca. 1 2 cm from the upper end of the brood mass. (Its sex was not 
determined, and its relations to the brood ball were not certain.) No egg chambers were found, 
although the soil was checked tall the depth of ca. 5 cm. Twenty cattle dung pads of approximately 
similar age were controlled. Together, the following species were found: ca. 150 Aphadius suhtev- 
raneus, ca. 20/1. f/metarius, ca. 15/1. erraticus. ca. \0A. haemorrhoidalis, 4A. fossor, 2 Onthopha- 
gusfracticornis (Prevssler. 1790), and 3 (ieotrupcsspiniger (Marsham, 1802). 

None of the successful!! broods contained only a single female of the parental generation. It was 
thus impossible to estimate die fecundity of this species. Nevertheless, 9 lar/ac were found in the 
brood Nr 7a, which consisled of two females. Hence, I concur with Rojewski's (1983) opinion, that 
a female lays a maximum of ca. 10 eggs. 

L| were found on the 3 5th day after the foundation of the brood, L, on the 5—12th day. (A larva 
from the brood Nr. 7a, observed on the 3rd day after the foundation of the brood, could be L ?i , but 
it was only seen through a glass pane, and the number of the instar could not be exactly deter 
mined ) heeding L, were observed on the 5-15th day. white L, preparing for pupation on the 12- 
-21st day. Pupae were found on the 18 25th day (in the broods Nr. 2a b, 6b. and 7b). but excep¬ 
tionally also on Ihe 42 -62nd day (brood Nr I). Pupal chambers were not lined wilh a thin layer of 
dung, their walls being funned by rammed soil, whose texture was clearly visible (3 pupal chambers 
in die brood Nr 6b). First teneral adults of the filial generation were seen on the 25th day. 

I he larvae from al I instars were found feeding on the brood mass from outside (detailed observa¬ 
tion on the broods Nr. 7a, and 7c, see Fig. 13). They were observed feeding on lower, middle and 
upper pan of the brood mass. Nothing was seen, what could support a view, that the larvae use the 
brood bull from its lower end towards its upper end. Some Lj were found on The lower end ol the 
brood mass, while some L ; on its middle and upper end. Feeding inside of the brood mass was never 
observed. 

The data obtained generally support observations on the behavior of females during the ovipo- 
sition. and the formation of brood masses and egg chambers first made by Rojcwski (1983) and laler 
confirmed by Zunino et al. (1994). However, the observations mentioned above indicate, that die 
brooding behavior is much more variable: A female is quite probably able to form brood masses, 
insufficient for the larvae as a food source for their whole ontogeny, or not to build brood masses 
at all. and position the egg chamber in soil directly under the dung pad, perhaps at u distance from 
the dung as is the distance between the egg chamber and the brood mass in “standard" cases. A 
possibility cannot be ruled out, that some females exceptionally create egg chambers on the border 
between the soil and the dung pad. or even inside the lower layer of the dung pad. 

Larval behavior can be summarized as follows: Hatched L| reach brood mass (or bottom of the 
dung pad) by burrowing, file larvae feed on the brood mass from outside, wandering on its whole 
surface. If a larva consumes the brood mass before finishing its development, it starts to feed on the 
clung, cither on the border between soil and the dung pad, or inside of the dung pad. If no brood 
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mass is available, L, migrates directly to the bottom of the dung pad. L, finish feeding, and migrate 
to lower soil layers, where they form their own pupal chambers, not lined with dung, and pupate. 

The development of the first two instars lasts together less than 5 days, that of L, ca. 10 15 
days, and the pupal stage lasts for another ca. 10— i 5 days. The whole ontogeny from the oviposition 
to the hatching of adults lasts a maximum of 25 days under optimal conditions. The reproductive 
activity starts probably in the first half of May, and probably continues till the end of August. (An 
unsuccessful! brood was founded with adults collected on 20 August 1991 . Four broods were 
reared in wooden frames and a plastic case, and controlled after 8, 9, and 14 days from their 
foundation. I do not consider this case as sufficient for excluding August from the breeding 
season.1 i collected adults in the field from the last decade of April till the middle of November. 
I consider A erratieu v in Central Europe to be a bi- or trivoltine species. The generations are 
overlapping, similarly as \uA. fossor. It is probable, that adults are hibernating, but also white L-, in 
pupal chambers, and pupae possibly do that. 

Aphodius ( Eupleurus ) suhterraneus (Linnaeus. 1758) 

Only a damaged egg chamber with a dead egg was found inside the dung pad during the first 
control of the brood Nr. 3. Its exact shape and size were not seen. L, were found exclusively inside 
the dung pad in the broods Nr. 3,4, and 6. They were found in all layers of die dung pad in the brood 
Nr 4. A single I , was found in the brood Nr. 6 ca. 5 mm above the bottom of the ca. 30 mm thick dung 
pud. Only narrow tunnels excavated by adults were found in the latter brood. Unlike in the former 
three species, no signs of cavities or brood masses were found in this species. 'I he borderline 
between the soil and the dung pud did not change ill the brood of this species, although it was 
controlled daily through a glass pane. (These are the only controls not listed in the Table I.) On the 
basis of these observations, I believe, that Lhe reproductive strategy of A. suhterraneus does not 
include nesting behavior. 

Oviposition habits were not observed in the field. 

Fecundity was not estimated, because each brood included more than one female. 

Overall, 86 larvae were found in the brood Nr. 4 during the 1st control: 13 L, were in chambers 
and tunnels in the lower, dense layer of the dung pad (some of them being freshly hatched, still with 
The exuviae of Lj). 57 L» and 16 L, were found in all layers of the dung pad. The latter two instars 
occurred in the uppermost layer in approximately equal numbers, while L. were by far more numer¬ 
ous than L, in the lowermost layer. This indicates to some degree, that the larvae almost do not 
migrate though the dung pad until they finish feeding, i.c. that they do not move far from the place, 
where they hatched. Their development seems to be faster in the lower layer of dung pads, where 
the living conditions are better than in the upper layer, which dries out and hardens. Nevertheless, 
it should be kepi in mind, that these observations were not done under field conditions, where the 
asynchronous development in different layers of the same dung pad needs not be a rule, because 
the beetles have much more diverse choice, where to place their eggs. 

In the brood Nr. 4 (3—5th controls), white L,, pupae, teneral 2 dults, and fully colored adults were 
found in pupa! chambers, located in soil and lined with a 0.5-1 mm thick layer of larval droppings. 

Duration of individual instars could not be properly estimated because of the developmental 
asynchrony mentioned above. The first two instars together probably do not Iasi more than 10 days 
under ideal conditions (see brood Nr. 6), and the whole ontogeny from the oviposition to hatching 
of adults of the filial generation is probably only slightly longer than one month. 

The reproductive season lasts probably from April to August. [The broods founded on 3 and 
16 August 1992 (adults collected at Lys4 n. L. - Karlov), respectively, were unsuccessful!, but it is 
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impossible !o generalize fin's observation.] If is possible, that the reproductive season starts and 
ends earlier than that of A. erratlcus (see Table 1). In Jhe Held, l collected adults of A subtenancy 
between iate March and August, occasionally even in early October. I suppose, that A. whier- 
riineus is bivoltme, perhaps trivoltive under suitable conditions in Central Hurope.and thatadults, 
and to a lesser degree also perhaps white I,,. and pupae arc hibernating. 

Aphodius ( Olophorus) haemorrhoidalis (Linnaeus. 17S8) 

1 he behavior of females during oviposition and the formation of egg chambers were not observed. 
The- oviposjtion habits were observed only in the brood Nr. 5 (sec Fig. 17). Two eggs and live L| 
(inch one freshly hatched) were found in egg chambers in moisr soil just tinder the dung pad in 
maximum depths of 3 nun. Another five eggs were found on the bottom of a tumid excavated by 
adults in the dung pad. /.-A mn: above the ground. All eggs were glued approximately in a vertical 
position, flic larvae were found only inside the dung pad in all other broods. 1 believe, that this is 
a proof of the absence of nesting behavior and formation of brood masses in A. haemorrhoidalis . 

Oviposition habits were nor observed in the field. 

All broods included more than one female, so that fecundity was not estimated. 

Most L ; and L. were found inside of dung pads, while only two L, were found in the soil just 
under a dung pad The latter two larvae were found during the 1 st control of the brood Nr. 4, which 
contained at that tune 58 L v A minority from 30 L? were found in the upper layer of die soil during 
the 2nd control of the brood Nr, 3. However, this was not an original situation, because part of the 
dung was broken and buried during the 1st control. A single white I.: prepared forpupalion (brood 
Nr. 3,2nd control), and two pupae (brood Nr. 1,2nd control) were found in the soil. It was not the 
first control, and the situation was not exactly documented, but I assume that L, migrate to the soil, 
and form there rheir pupal chambers. 

During first controls, several different instars were found in most broods, with the exception of 
the brood Nr 5. Tins was similar to/I subterraneus. It is possible that this was caused by labora¬ 
tory conditions, and that the situation is different m the field (see above tinder A. subterraneus). 



lag. I? Schema of the oviposition habits of Aphodius haemvrrhoidalts (f.mitacus) For symbols sec Figs M -i f» 
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The time schedule of the ontogeny can be summarized as follows L, and L? live maximally one 
week each I estimate the longevity of L, under optimal conditions at 10 days, with 2 weeks as a 
maximum The whole ontogeny from oviposilion to hatching of filial generation lasts slightly over 
one month 

The reproductive season lasts probably from May to August I suppose that this species is bi- 
or trivoltmo in Central Europe, depending on environmental conditions, and that adults, L.. and 
pupae are hibernating I collected adults m the field between die last decade of April and Septem- 
ber, and occasionally also in the first half of October 

DISCUSSION 


1. Variability of the oviposition habits 

Brooding behavior of adults, and their behavior related to oviposition were studied by previous 
authors in lour out of five species reported on the present paper (first observations of A subter- 
raneits are presented here) The data on A scrutator were published by Xambeu (1901), Palestrmi 
& Barbero (199-1), and Barbero & Palestrmi (1995) Reports onzl Jossor were given by Zunino & 
Harhcro (1990), unci Zunino (1992) A erraticus was studied by Rojcwski (1983), and Zunino ct al 
(1994). while Ihe oviposition of A haemorrhoidahs by Yoshida & Katakura (1992) After compar¬ 
ing these data, and the data given in the present paper, tt is possible to conclude that it is difficult 
to completely cover the behavioral variability of these beetles 

Xambeu (1901) found only spherical brood masses isolated from the dung by a sod layer in A 
scrutator I hc same observation were made hy Zunino and Barbero (Zunino & Barbero 1990, 
Zunino 1992) mA jossor On the oilier hand. Palestrmi and Barbero (Palestrmi & Barbero 1994. 
Barbero I'alesmm 1995) found only brood masses connected with the dung pad (their "cylindri¬ 
cal nest masses") in their broods of A scrutator According to my observations, the oviposition 
habits of/t scrutator and A fossor range Ifom the formation of egg chambers within the dung pad. 
that lack any signs of the relocation of the dung, to the formation of the above mentioned spherical 
brood masses 

Rojcwski (1983) described different shapes and complexes of brood masses in A erraticus , incl 
furcated brood masses, and aggregations of brood masses He found also large brood masses, and 
relevant egg chambers, forming food resource for up to three larvae Zunino et al (1994) do not 
mention such a variability Only simple brood masses with a single egg chamber in each were found 
also in my broods of A erraticus In addition, 1 found that some brood masses do not contain 
sufficient food for the whole development of the larva, and that n is possible that no brood masses 
are formed in some cases In the latter case, egg chambers arc placed under the dung pad, or 
perhaps even inside the dung pad (cf Results) This corresponds with the experimental data ob¬ 
tained by Zunino et al (1994), showing that in the absence of brood masses - the larvae are 
capable of developing inside of dung pad 

Yoshida & Katakura (1992) found egg chambers of A haemorrhoidahs m all layers of dung 
pads, and in the soil under them They observed that most egg chambers were build inside of the 
dung My observations basically support their data, hut I found eggs of this species directly in 
tunnels excavated by adults, not in egg chambers 

Using the data presented above it is possible to conclude that females of A scrutator and A 
jossor tend to lower the predation pressure on their eggs and on young larvae by building brood 
masses as a source of quality food At the same time, the danger of Ihe intraspecific (L, and 
conspecific adults), and interspecific competition is lowered This tendency, realized through the 
formation of brood masses, seems to be much more pronounced \r\A scrutator (Pigs 15-16 show 
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the situation in broods from wooden frames with larges: brood masses). This probably corre¬ 
sponds with the. longer life of the relatively more v ulncrable instars L, and L, in A. scrutator than 
in A. fossor, with tire different duration of the whole ontogeny, and with voltinity. A population of 
the imivoltine A. scrutator would be more endangered by great losses of eggs and larvae than a 
population of A fossor, which is probably at least bivoltine. (Sec also the differences in the orien¬ 
tation of the axis of eggs m egg chambers in these two species. Considering the limited amount ol 
relevant data, and their uncertainty, this aspect is to be accepted with great caution The same 
applies to the observations on the behavior of the adults of A. scrutator.] The inure advanced 
“nesting behavior” of,t scrutator is thus probably an expression of the basic reproductive strate¬ 
gy of this species. Basically, the oviposition habits arc similar in these two species. 

Whether A scrutator arid A fossor lay their eggs in simple egg chambers, depressions of 
different depth, bottle-shaped burrow's or spherical masses separated from the dung pad depends 
on a number of factors, density, texture and size of the dung pad; density and texture of the soil 
influencing the ability of adults to burrow, climatic conditions; physiological stare of the ovipos¬ 
iting female, the relation between the amount of suitable food sources (dung pads), the number of 
mature females, and the number of other insects trying to occupy the dung puds. etc. It should be 
remembered, that the data w'erc obtained under laboratory conditions, not in the field In spite of 
that. I believe that both these species (despite some differences described in the previous para¬ 
graph) show great plasticity in their oviposition habits (see Figs. 3 4 and 18). [Certainly, it is 
possible to assume that populations inhabiting localities with looser soil will more often -or even 
almost exclusively lay eggs in nest-like str uclures. even those shown in Fig. ] 4k. However, both 
these species occur on various types of the soil, showing no habitat preferences ] The plasticity 
of the oviposition habits in these species reflects their broad ecological valency. The same prob¬ 
ably applies to A (Aphodtus) efegaus Altibert, 1847 (see I losogi 1985) 

The behavior of.4. erraticus is very different. The females form brood masses, providing with 
food all larval instars, and the egg chamber is positioned outside of the brood mass. lnRojewskrs 
(1983) broods, the substrate was sandy, i. e looser than in my experiments. He obtained brood 
masses with u mure variable shape, relatively narrower and lunger, and separated from the dung 
pad. sometimes with more than one egg chamber. [I am not able to decide, whether a vertical runnel 
with walls lined with a layer oflarval droppings is always present, when the brood mass is separat¬ 
ed from the dung pad JI used rammed soil containing only small admixture of sand in my broods, 
and I obtained relatively broad and short brood masses, not separated from the dung pad, and 
always containing only a single egg chamber. I suppose that the ovipositiun habits (especially the 
shape of brood masses and their position) of A erraticus are influenced basically by the same 
factors as those of A. scrutator and A. fossor (see above). 

Unlike in A scrutator and A fossor, I believe that forming brood masses is obligate in A 
erraticus, and that reduced or absent brood masses are a substitute. [It is possible to assume that 
the physiological state of females is more important in this species than in A . scrutator and A 
fossor ] I believe, that such a reduced nesting behavior reflects the behavioral plasticity or the 
species. Nevertheless, it is to be understood as a deviation from the standard reproductive strat¬ 
egy, consisting in the formation of brood masses that provide food for the complete larval devel¬ 
opment. This is supported also by the feeding habits of the larvae, and their morphological adap¬ 
tations (see Results, and parts Nr. 3 and 5 of this chapter). The reproductive behavior is roughly 
similar m,4. (Cololto/rteruv) quadrates Rciche, 1847(Hosogi 1985, Kim & Lumaret 1987, Yoshida & 
Katakura 1992). 

Variations in the position of The egg chamber in A haetr.orrhoidalis, and probably also :n A. 
subterraneus, is probably influenced by factors, mainly external, that arc similarto those influc.nc- 
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ing the oviposition habits in the formerly discussed species. The reproduction is more endangered 
by predation and competition in these non-nesting species. It is possible to assume, that the 
occupancy of the dung pad by other insect species play here a more important role. 

Non- The feeding strategy of adults is probably variable as well. Chrnmy (J979) observed adult/f 
scrutator excavating ia loose loess soil deep and narrow tunnels and filling them with pieces of 
dung, forming thus cavities in the bottom of the dung pad. [This is not a misidentification with the 
formation of brood masses. Chromy explicitly mentioned that he observed feeding habits, and that 
he considers nesting improbable in this species. | The loose loess probably allowed the beetles to 
hide their food, and save it from desiccation. I found all the studied species of dung beetles most 
often undet the crust of fresh cattle dung pads, or near the periphery under dung pads. On the other 
hand, dung beetles were found in all places within older, dense dung pads. None of my observa¬ 
tions were done on dung puds located on such a loose substrate. This parallel between the feeding 
and nesting behavior is worth of mentioning, but cannot be generalized, because our knowledge of 
this topic is insufficient. 

Another point that is worth of mentioning is as follows: So far as known, adults of Aphodius 
species, mci. species with a certain degree of nesting behavior, and adults of most of “primitive" 
nesters from the subfamily Coprinae always feed in dung pads, while those species from the sub¬ 
families Coprinae and Scarabaeinae that have advanced nesting behavior relocate dung into their 
feeding burrows (cf. Halffter& Matthews 1966, Halfftcr & Edmonds 1982). 


2. The fecundity of females 

Zunino{1992) mentioned that females o fA. fossor lay a maximum of 5-12 eggs, and that they can 
“repeatc [their] nesting cycle several times". My observation that females of A. scrutator and A 
Jossor can produce at least 50 eggs within a few days is not at variance with Zumno's opinion. It 
is possible that some unsuitable conditions in the dung pad, in which a female started to lay eggs, 
can result in the interruption of the oviposition. On the other hand, it is possible that some females 
interrupt oviposition for (unknown) physiological reasons, and lay eggs in several short cycles 
This may be a purely individual variability. 

Rojewski’s (1983) observation that a single female of A. erraticus forms a maximum of 10 brood 
masses was not unequivocally confirmed by my observations, but is probably correct. If the fecun¬ 
dity of the females of A erraticus is indeed much lower than that of the females of A. scrutator and 
A fossor, then this is another support for the opinion that the reproductive strategy of/1 erraticus 
markedly differs from that of the remaining studied dung beetle species. 

Basically similar, but quantitatively even more pronounced differences between two species 
representing the twi»“lypes" of brooding strategy were found hy Yasuda (1987) in A. eiegans and 
A quadrat us. lie pointed out, that the fecundity is markedly higher in A. eleguus than in A. 
quadrants. The fecundity of the latter species is similar to that of A erraticus. In addition, Yasuda 
(1987) found, that egg mass of A. elegans is approximately five-times less than that of4. quadrat us. 

3. Larval behavior 

A scrutator ami A fossor 

The main behavioral characteristic of the first two instars of A. scrutator and A. fossor is the 
consumption of the brood mass (when it is formed) from inside. Other aspects of their behavior are 
variable. Some L, were found that did not eat up their brood mass yet, but that already formed a 
runnel, sometimes even connected with the cavity excavated by adults. In broods with obligate 
brood masses, where egg chambers were only exceptionally found inside of the dung pad, some L : 
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were observed feeding in the same dung layer as L 3 On the other hand, some L : were found in 
almost consumed brood masses without any signs of a tunnel! It was not discovered what is the 
reason for this variability It can be speculated, that the following factors may influence it environ¬ 
mental conditions, particularly desiccation of the soil and the dung and related changes in the 
quality of food of the larvae, distance between egg chamber and the cavity, and because I 
assume advanced territorial behavior of the larvae - also the distances between individual egg 
chambers [Larvae collected from brooding cases and brought together were very aggressive to 
each other J 

It is highly probable that most larvae migrate fruin brood masses into the dung pad during the 
2nd mstar The mam factor influencing this behavior is probably food shortage (brood hall is 
consumed), or the fact that dung pad provides food of better quality than the remaining part of the 
brood moss It car. be assumed, that this behavior is influenced by the competition between the 
larvae (sec above) that come nearer to each other during the consumption of their brood balls 
Cavities formed by females during the building of brood balls probably accelerate the rare of larval 
dispersion These cavities are obligatorily present in the vicinity of egg chambers It is thus neces¬ 
sary' to accept the possibility that they are not formed just because of the translocation of the dung 
used to build a brood mass, but that they arc part of the overall reproductive strategy of A fossor, 
and especially of A scrutator 

L : , are foraging within dung pads They were found both in secondary chambers, and without 
any chambers Over time, dung pads were consumed by the larvae (especially their lower layer), 
and the larvae were found in vertical tunnels connecting upper soil layer with the upper dung layer 
These observations were made under laboratory conditions, where the food sources were limited, 
and the dung was not covered with a crust It is possible to assume that under natural conditions 
pans of dung pads remain less disturbed in some cases, and that L ? remain in chambers till the end 
of their feeding activity Nevertheless, it is dear that they are able to react to changing conditions 
by migrating within the dung pad in both vertical and horizontal direction, and also by vertical 
migration between the dung pad and the soil Whether is the building of vertical tunnels by L, 
under natural conditions a rule, or not, cannot be decided on the basis of available data 

Lining of pupal chambers with a layer of dung by L, was observed m A fossor Life habits of the 
larvae ol A scrutator are similar to those of A fossor , so that I assume that this behavior is present 
also in this species 

A erranctis 

The basic characteristic of the larvae of A erraticus is the consumption of the brood mass from 
ouside, not from inside This is similar to the behavior of the larvae of A quadratics (I losogi 1985) 
Larvae probably migrate over the whole brood mass L^e pertly protected by a soil crust covering 
the brood mass (see Results) Botli migration and feeding activity are not regular - remains of brood 
masses found under laboratory' conditions with L 3 were irregularly and not uniformly shaped The 
migration of the larvae may be influenced to some degree by changing quality of the food (desic¬ 
cation'), but the data are too scanty to allow for a more exact explanation It is possible that the 
larvae repair cracks appearing in the brood mass (see part Nr 5 of this chapter) 

The pupal chamber is not lined with a layer of dung by L-, (see also Rojew ski 1983) In this 
respect. A erraiicus differs from A fossor A subterriweus, and probably also from A scrutator 
and A haemorrhoidahs This combination of relatively “advanced" brood mass, and relatively 
“pnmitive"pupal chamber is unique among the studied species 
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A subterraneus and A hacmorrhoidalis 

The larvae of both theve species were found in different layers of the dung pad The usually fed 
(incl I.,) in clearly separatee chambers It is possible, that some of them feed on the border 
between the sod and the dung pad (see observations on A haemorrkoidahs in Results, and in the 
I st part of this chapter) It is probable, that these larvae do not migrate through the dung pad Dus 
is supported also by the fact that they belong to non-nesting species However, it cannot be 
expected rhat L. differ in this respect from the I., of A scrutator and A fossor The larvae of A 
fubterruneus and the more the larvae of A hacmorrhoidalis are much smaller tliun the larvae of A 
scrutator and A fossor , and their living conditions under laboratory conditions thus could be 
closer to the natural conditions, at least in regard to the relative amount of food Small larvae were 
cot forced to migrate, because they had enough food 

I observed that the pupal chambers of A subterraneus were lined with a layer of larval drop¬ 
pings I suppose thutthe same is true for A haemorrhotdahs life habits of the larvae arc similar in 
both species, their pupae arc small, and arc thus more susceptible to desiccation These species 
commonly occur on localities with heavy soil, that does not allow the larvae to build their pupa! 
chambers in greater depths 

Note The behavior of the larvae of the genus Aphodius is probably more diverse and complicated 
than expected on the basis of the scarce published data This is indicated e g by the observations 
on the larval behavior of A { Anudorus ) obscurus (Fabncius, 1792), and A ( Acrossus ) luridus 
(Fabncius, 1775). presented by Lumaret & Stiemet (1991) and Lumaret (1983), respectively 

4. Seasonal dynamics of reproduction 

Adults of all studied species (but A scrutator - see Results) occur in Central Europe from the 
spring lo the fall, having maximum densities m the warmest part of the year, i e between May and 
August Rather few data on the seasonal dynamics of the occurrence, reproduction, duration of 
the ontogenetic development, and the number of generations per year were published Some of 
these publications are rather laconic (Landin 1961 209-210) In other papers, only separated 
populations were studied (e g Schmidt 1935 324,340, Holter 1982, Yoshida & Katakura 1985) 
Detailed studies from different part of the area of individual species are missing It is thus impos¬ 
sible to properly compare the effects of environmental factors on the species, particularly daily 
and seasonal changes of temperature, and the amount and seasonal distribution of precipitation 
Also my data from laboratory broods are rather incomplete Nevertheless, they indicate that A 
scrutator is univoltine in Central Europe, while the other four species are at least bivoltme Success¬ 
ful! bloods were ba^ed on adults collected in the course of 3-5 months (see Table 1) 

I suppose, that the seasonal dynamics of reproduction in/t fossor, A erraiicus, A subterraneus, 
and A haemorrhoulalts is rather variable both geographically and locally The same is true, when 
the dynamics at a single local ity is compared between years (particularly if the weather was differ¬ 
ent) In addition, tlwre is individual variability within populations, and within seasons (see also 
Results) I believe, that similar plasticity of the seasonality of reproduction can be tound also m a 
number of other “summer” species inhabiting the temperate /one 

5. Oviposition habits and morphological adaptations of the larvae from the systematic point of 
view 

The females of A scrutator and A fossor obligatorily form egg chambers in simple brood masses 
The brood masses are either located in a dung pad (cylindrical depression), or are isolated from ihe 
dung pad by a soil layer (spherical inass) The fecundity of females is rather high L ( , and lo some 
degree also I -j develop within brood masses 1 , 3 are feeding in the dung pad. and then migrate into 
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the soil, where they form pupal chambers lined with a thin layer of their own droppings No 
morphological structures were found on the larvae of these two species, that could be interpreted 
as an adaptation to the life in a nest (Madle 1935,1936, Emden 1941, Medvedev 1952. Jerath 1960, 
Harhero & I'alestnni 1995, Vitner 1996) The same applies lO/i e lagans (see Hosogi 1985. Kim A 
Lumarel 1986, Yusuda 1987, Yoshida&Katakura 1992) Their external morphology is not markedly 
different from the larval morphology of those species, m which the nesting behavior was not 
observed (incl A $ubterraneus, and A haemorrhoidahs) This observation is confirmed on the 
larvae of more than 50 European Aphodius species, incl 1of ea 40 species from my own broods 
(Vitner 1996) 

The oviposinon habits ot A scrutator and A fossor are rather variable (see Results and the I st 
part of this chapter) This fact, and the absence of morphological adaptations allow for the follow 
mg conclusion The data on the reproduction, ontogeny, and larval morphology of species with 
oviposition habits of the "type” represented by A scrutator. A fossor and A slogans’' cannot be 
currently used in classifying individual species in subgcnera, or in solving problems related to the 
subger.cnc classification of the genus Aphodius [Cf also descriptions of larvae of oilier three 
species of die subgenus/f/j/mrfmsby Madle (1935,1936). Medvedev (1952). Jerath (I960), Barbero 
& Palestnni (1993), and Vitner (1996), and the data on the larval morphology and oviposition habits 
of A ( Teuchestes) brachysomus Solsky, 1874 presented by Kim & Lumaret (1988). and Yoshida & 
Katakura(l992) J 

The females of A erraticus obligatorily build stick-shaped brood masses Egg chambers arc 
located in the soil, outside of brood masses The fecundity of females is rather low' The brood mass 
provides food for al! three larval instars [Females of A erraticus can form brood masses able to 
provide food for more than one larva (Rojewski 1983} This is not yet confirmed for,4 quadratus 
See also the 6th part of this chapter J The larvae feed on the brood mass from outside L, migrate to 
the soil after finishing feeding, and build there pupal chambers not lined with their droppings The 
same applies to A quadratus (Hosogi 1985, Yasuda 1987, Yoshida & Katakura 1992) This ‘'type” 
of the oviposition habits is more clearly characterized than the previous “type'’ The structure of 
the pupal chamber indicates that the larvae have a different etho-physiological adaptation 

The larvae of/l erraticus and A quadratus posses morphological structures unknown in other 
species of the genus Aphodius marked protuberances on the postclypeus, and modified anal 
lobes {see Emden 1941,Jerath 1960, Kim & Lumaret 1987,Frolov 1994, Vitner 1996) Their mandibles 
are slender, whereas those of A scrutator, A fossor, and A elegans are robust The postclypeal 
protuberances are probably an adaptation to the locomotion in soil on the surface of the brood 
inass Anal lobes resemble those of the Geotrupmae, Scarabactnae, and Copnnae in shape (see e g 
Medvedev 1952,Ritcher 1966) It is possible, that these larv ae repair cracks in the brood mass using 
anal lobes from outside, while the larvae of the representatives of other subfamilies do this from 
inside The differences in the mechanics of mandibles in the two groups of species ( A scrutator A 
fossor, and A elegans vs A erraticus, and A quadratus) remain unknown, and I am not able to 
find any explanation for them 

I consider the use of the data on life habits and larval morphology ir systematic* passible They 
clearly indicate, that A erraticus and A quadratus are closely related to each other, and that the 
subgenus Colobopterus Mulsanl, 1842 in the sense of Dellacasa (1986) is at least partly a natural 
group However, insufficient knowledge of life habits and larval morphology of the species from the 
genus Aphodius, and of the whole Scarabacoidea should be kept in mind, and any conclusions 
should evaluated circumspectly 

r ' This »s «he o«ily species with known nesting behavior, that docs ucl belong to i!k croup of the subgcnera with 

large scuiclJum 
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Note. I did noi consider here the uncertain report by Jcrath & Unny () 965), slating that the “larvae 
of five species were collected in small dung cells usually about 3 6 inches deep in the soil under 
dung.*' The species were Aphtfdms (Blackburneus) detruncatus Schmidt. 1908, A (fi.) novus 
Schmidt. 1911 ,A. (Culocolouoptcnts) scnegaier.sis Klug, 1835, A. ( Ncocolubopterns) mucuHcol- 
ln Reicbc, 1847, und.Oiihc.tylia venalis Schrnidl. 1911. In view of the cl malic conditions (Nigeria). 
J suppose, dial this were probably cases of cleptoparasicism in telocoprid nests of small-sized 
Copnnae. 

6 . On the evolution of theoviposition habits in th e g c n us 4 phodius 

Numerous papers were published on the nesting and reproduction of the representatives of the 
subfamilies Scarabaeinac, Coprinae, and Geotrupinac, incl. two monographs (Halffier & Manhews 
1966, Haliller & Edmonds 1982). On the other hand, the reproductive behavior of ihc Aphodimue 
is less known. I hc only generalizing synthesis was presented by Yoshida & Katakura (1992). They 
discerned lour types of oviposition habits of Aphodius species: Type l egg chamber in the dung 
pad (A brachysomus, A hacmonhoidalis A. (Agr Minus) brcvjusculus Motschulsky, 1866, and 
A (AgrMinus) prutensis Nomura et Nakanc, 1951); Type II-egg chamber in the soil underdung 
pad, without brood moss (A. (Bodiius) sordidus (Fabncius, 1775), A.. (Phacaphodius) nidus Mot¬ 
schulsky, 1866, and A. (Phalacronothus) pusilius (Herbst, 1789)); Type III egg chamber in a 
small brood mass, providing food for L|, and partly for L? [“second and third instars eat freely in 
droppings on the soil" (Yoshida & Katakura 1992:6)1 ( A. elegpns)\ "type IV - egg chamber in the 
soil near the lower end of the brood mass [There are exceptions - “Larvae ... can complete the 
grow th ... in the unburied dung (third instars;...)" (Yoshida & Katakura 1992: 6 )J (A. t/uadralus). 
They treated these types as distinct units and suggested the following evolutionary' relationships: 
Types I and II are ancestral, and they could evolve from one another. Type III could evolve from 
Type I or Type II. Type IV evolved from Type II. The evolution of Types III and IV was independ¬ 
ent. The authors supported this mainly by stating that brood mass is formed first, and then the egg 
is laid in Type 111. while the egg chamber is formed first and the egg is laid, and only then the brood 
mass is formed in Type IV. They consider Types HI and IV analogous to some oviposition habits of 
burrowers from the subfamilies Scarabaeinaeand Geotrupinac (fordetails see Yoshida& Katakura 
1992: 6 ). They conclude that the genus Aphodius is suitable for studying the problem of the 
evolutionary origins of brood earing habits of the coprophagous Scarabacoidea because it con¬ 
tains both non-nesting species, and species showing some brood care. 

The results presented here (see Results, and the 1 st part of this chapter), and the data in Yoshida 
& Katakura (1992: 2) indicate, that the classification of the oviposition habits by the latter two 
authors is somewhat discussible. Egg position is variable in most of non-nesting species they 
studied. Egg chambers were found in different dung layers and in the upper soil layer (see also the 
data on,!, haemonhoidalis in the Results section of this paper). Hence, Type I and Type 11 cannot 
be clearly discerned. Variations between “nesting" and ''non-nesting" oviposition habits were 
found m the ‘‘nesting" species/! scrutator, and especially in A.fossor. I think that it is possible that 
these two species and/I. dcgc/ns exceptionally build egg chambers on the border between the sod 
und the dung pad or in the uppermost soil layer under the dung pad. (I am not able to find a 
hypothetical explanation for this, perhaps stress factors during the oviposition could play a role 
here.) It is also possible to assume on the basis of my own and published results (Yoshida A 
Katakura 1992, Zunino et al. 1994) that a similar variability is present- though to a smaller degree 
- also in the oviposition habits of A. quadrotus and A. cnaticus. Hence, these “nesting" species 
always can use oviposition habits of at least two “Types", this being confirmed for A./assor, and A. 
scrutator, while it is very probable for all other species. It is thus impossible to discern Type I (and 
possibly Type II) from type III of the oviposition habits sensu Yoshida & Katakura (1992). Similarly. 
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it is not possible tu discern Type 11 (and perhaps Type 1) from Type IV. This somewhat lowers the 
usability of the schema of evolutionary relationships among the types of oviposition habits as 
presented by Yoshida & Katakura{\992), because it is not possible to treat their “Types" us discrete 
unirs. this being particularly clear for Types 1,11, and HI. Nevertheless, the two main tendencies of 
the evolution of the oviposition habits in the genus Aphodius presented by Yoshida & Katakura 
(1992) are correct. 

\ present here a modified hypothetical schema of the evolution of the oviposition habits in the 
genua Aphodius (see also Fig. 18). 

The oviposition habits of non-nesting species are ancestral. The position of the egg chamber is 
imraspccifically variable, being anywhere in the dung pad. in the uppermost soil layer, or in tunnels 
excavated by insects inhabiting the dung pad. The position probably depends on environmental 
conditions. 

I discern the following two tendencies of the evolution of the oviposition habits: 

!) A tendency leading in the removal of the offspring in the early stages of ontogeny from the 
zone of direct predation and competition, and at the same time - leading to die provisioning of the 
first (or even the second) instar with food in the form of a brood mass, i.e. to Type Hi in we sense of 
Yoshida & Katakura (1992). An extreme case is a brood mass, fully separated from the dung pad by 
a soil layer. 1 believe, that advantage of being safe in the early stages of ontogeny and the advan¬ 
tage of being provided with food are comparable. I think it is possible that this tendency is revers¬ 
ible - non-nesting position of the egg chamber is still present in the pattern of the reproductive 
strategy of these species, although this is a less common case. This tendency is represented by 


A. 

A. raanviriKiMs 


A scrutator A fossor. and A elegans I he larvae of These species feed inside ofbrood masses or 
inside of dung pad They do not. possess any special morphological adaptations to the life in the 
nest Their pupal chambers are probably always lined with a thin layer of larval droppings 

2) A tendency leading 10 rhe removal of the offspring from rhe dung pad and to providing food 
for their complete development (not without exception) ui the form of a sufficiently large brood 
mass, 1 e to the type IV in the sense of Yoshida & Katakura (1992) hood provisioning of the larvae 
plays here a more important role It is probable that tins tendency is irreversible, although the 
females me still able to form brood masses too small for providing food for the complete develop¬ 
ment of the larvae if the conditions are not suitable, and that such a situation is nor fatal to ihe 
larvae On the other hand, it is possible that the variability of large brood masses with more than 
one chamber is discontinuous, because these brood masses are sufficient for two or three larvae, 
not for" 1 1 *3“ or *' I 2/3” larvae In such a siruation, larva! aggressivity could he eliminated by an 
appropriate shape of the brood mass and by appropriate spacing of egg chambers Hus tendency 
is represented by A enaticus anti A quadratic* Larvae of these species feed on Ihe brood mass 
from outside This behavior is unknown in other nesting species of the coprophagous Scarabuc- 
oidea Larvae of these two Aphodtus species have special morphological adaptations The walls of 
the pupal chambers are probably never lined with a layer of larval droppings 

Tendency Nr 2 leads to a mure distinctive reproductive strategy than the tendency Nr 1 In 
addition to the features presented above, this is supported by the data on the egg mass and rhe 
fecundity of females (Rojewski 1983. Yasuda 1987, sec also Results, and the 2nd part of this chap¬ 
ter} 

it should he remembered, that the oviposition habits of Aphodius species are more variable than 
is the more evolved behavior of the representatives of other subfamilies of the Scarabaeoidea It 
cannot be excluded, that there arc more tendencies in the evolution of the oviposition habits in the 
gcnus/Jp/iouf us than known so far, and that c g some species build simple nests similar to those of 
the "primitive” burrowers from the subfamily Copnnae ("Pattern I" in the sense of Halffter & 
Edmonds 1982), in which individuals develop from the egg till hatching of adults Nevertheless, I 
assume that the reproductive strategy of most Aphodius species is based on their adaptability and 
the ability to use for reproduction dung pads as they are (perhaps with numerous modifications of 
behavior, lending to the evolution of nest-hke oviposition habits), not on their ability to evolve 
towards building more advanced nests 

From the methodological point of view I am absolutely convinced that it is impossible to 
classify the oviposition habits of Aphodius species typological I y This would be incorrect, 1 think, 
even if much more would be known on the reproductive behavior of Aphodius species It is 
probable that studying the reproductive behavior of the coprophagous Aphodimae will face 
different problems than studying this behavior in other subfamilies of the Scarabaeoidea relative¬ 
ly simple oviposition habits, and the necessity' to follow large variability depending on small 
changes of environmental factors (It is probable that studies of the inTraspecific variability of the 
reproductive biology will be more important even tn subfamilies with advanced oviposition habits 
This is indicated by the observation that the variability of the oviposition habits is variable in 
some burrowers (e g Rougon & Rougon 1982), and by the discovery that a single species is able 
to use both basic nesting strategies, i e burrowing and ball-rolling (see Sato 1997) ] 

I agree with Yoshida & Katakura (1992) that it is possible to see analogies between the nests of 
the Geotrapmae and Copnnae and Ihe nest-hke structures of/l/?Arw/iws species Nevertheless, it is 
necessary to expect that a fundamental difference is present here, indicating that we deal with two 
qualitatively different adaptations the larvae of Apht>dius species do not spend their whole life in 
brood masses, while the development proceeds from the eggs to adults within brood masses in the 
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former two subfamilies. It is difficult to say, whether Aphodius species are more suitable for the 
study of the evolutionary origins of brood curing habits than representatives of other copropha- 
gous groups of the Scarabaeoidea. They can certainly supply numerous data helping to clarify the 
evolution of some •'primitive’' nesting habits. Nevertheless, 1 think that it is uncertain whether 
these studies can significantly contribute to our understanding of the origins of advanced nesting 
habits in the coprophagous Scarabaeotdea in which the process was perhaps less continuous, 
cvolvmg as a sequence of larger discontinuous steps. 

Note It is an open question, when to use the terms, such as "nesting”, "nest”, “nesting biology”, 
‘‘brood mass”, etc. So far as known, the beetles leave nests as adults in other subfamilies, while 
only larvae develop (completely or partly) in the "nest" or "brood mass" in Aplutdius species. On 
the other hand, also a closed egg chamber in a dung pad or in the sod can be understood as a 
"nest", unlike such cases, when the eggs are laid e.g. in tunnels in the dung pad, excavated by 
adults of any species, but not by parents with the aim at forming a nesting place. I believe, that 
these questions are not important from the point of view of studies of the oviposition habits in the 
genus Aphodius. So far, our knowledge is so limited, that the appearance of a terminological chaos 
does nor menace. 


SUMMARY 

1. It was confirmed thard scrutator. A.fossor, and,4. erraticus form brooti masses as a part of their 
reproductive behavior. The oviposition habits are variable in the former two species, ranging 
from egg chambers within dung pads to brood masses separated from the dung pad by a soil 
layer The tendency to build nest-likc structures is probably more pronounced in A. scrutator 
than inA jossor The oviposition habits of A. erraticus are more clear-cut. The absence of brood 
mass is less common, and probably reflects markedly unsuitable conditions during the oviposition. 

2. A. scrutator and A. jossor build egg chambers within brood mass. The lai vu feeds on it from 
inside, leaving ltusually in the course of the 2nd instar. Its feeding continues inside of the dung 
pad, A erraticus places its egg chambers in the soil outside of the brood mass, that usually 
serves as a food source for the larva during its whole life. The larva feeds on the brood moss from 
outside. After finishing feeding, L. of all the three species migrate downwards in the soil, and 
construct there then pupal chambers. The larvae of A. Jossor, and probably also of A. scrutator 
line the walls of their pupal chamber by a thin layer of their own droppings. Pupal chambers of 
A. erraticus are not lined with larval droppings. 

3. Il was found, that A kuemorrhoidalis, and A subterraneus go not build brood masses, and 
show nor signs of nesting behavior. Pupal chambers of A. subterraneus are lined with larval 
droppings. 

4 It was found, that females of A. scrutator, and A.fossor are able to lay at least 50 eggs each. My 
own observations indicate, that the published data on a much lower fecundity of (he females of 
A. erraticus (ca. 10 eggs) are correct. 

5. Uncertain indications were obtained, that subsocial behavior is perhaps developed jn.4 scru¬ 
tator, manifested in aggressivity during the interspecific competition. 

6. It was found. thatA scrutator is strictly univoltine in Central Europe, with L, hibernating. The 
remaining four studied species arc probably at least bivoltme in this region, showing highly 
probably both local and intrapopulation variability. 

7. An assumption was formulated, that the stronger tendency towards building rest-like con¬ 
structions in A. scrutator than in A.fossor is related to the differences in die duration of the first 
two larval instars, and in the voltimfy of the two species. 
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8. Relations between the reproductive biology of A erraticus and A. quadratus. and the morpho¬ 
logical adaptations of their larvae were pointed out. The adaptations include: posrciypeal 
protuberances, shape of mandibles, and shape of anal lobes. These adaptations may be used 
in the system ahes, and prove that at least a part of the subgenus Colabopterus is a natural 
group of species. 

9. A modified schema of the evolution of the oviposition habits in the genus Aphodws was 
proposed (of. point Nr. I): In the ancestral situation, no brood masses are formed, and egg 
chambers are placed either in a dung pad, or in the soil. An evolutionary trend is represented 
by species, whose oviposition habits are variable, ranging from the formation of egg chambers 
without brood mass to the formation of brood masses, that provide foot! for L,, and to some 
degree to L. (A. scrutator, A.fossor. A. elegans). The other trend leads to the formation of brood 
masses, that provide food for all three larval instars (A erralicus.A. quadratus). The oviposi¬ 
tion habits axe less variable here. It is preferred not to discern distinct evolutionary types of 
oviposition habits, to abandon the typological approach, and to focus on the evolutionary 
tendencies in studying these aspects of the reproductive biology o (Aphodius species. 

10. An assumption is formulated, that researchers will face other problems in studying brooding 
behavior m Aphodius species, than in studying this behavior in the representatives of the other 
subfamilies of the coprophagous Scarabacoidea. The oviposition habits axe more simple in 
Aphodius species, hut it is more difficult to discern their fine differences, and to mterprete their 
variability. 
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